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Rainbow Runner: A Latent 


Introduction 


Rainbow runner, Elagatis bipin- 
nulata (Quoy and Gaimard), is one of 
six species in the family Carangidae 
which is circumtropical in distribution 
(Briggs, 1960), occurring throughout 
the warm temperate and tropical 
oceans. It is a pelagic fish with fusiform 
body, small mouth, and deeply forked 
tail (Fig. 1). This species resembles, 
very superficially, Salmonidae of north 
temperate waters and is referred to as 
“salmon” in Jamaica (Kawaguchi, 
1974) and the Philippines (Simpson 
and Chikuni, 1976) and “Hawaiian 
salmon” in Hawaii. 

There are no large-scale fisheries for 
rainbow runner and this fish is 
generally only captured incidentally by 
artisanal or recreational fishermen 
while fishing for other species. As 
might be expected for a commercially 


Oceanic Resource? 


MITSUO YESAKI 


insignificant species, very little is 
known about the rainbow runner. 
However, there is evidence to suggest 
that this species may be a latent 
resource of some magnitude. 
Okiyama (1970) speculated from a 
study of fish larvae collected by 
research vessels enroute to and from, as 
well as on, tuna fishing grounds that 
this fish may be a potential commercial 
species. There are numerous 
documented and undocumented visual 
sightings of large schools and high 
incidental captures of rainbow runner 
from various localities around the 
world. This information is published, 
for the most part, in obscure 


Fishery biologist Mitsuo Yesaki is with the 
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Thailand, c/o P.O. Box 618, Bangkok, 
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Figure 1.—The rainbow runner, Elagatis bipinr ilata. 
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documents not generally available to 
the fisheries researcher or has been 
obtained through personal 
communications from numerous 
colleagues. This paper summarizes 
current information about the rainbow 
runner, speculates why it is rarely 
captured at present, and recommends 
research needed to exploit it. 


Life History 


Larval development and early life 
history of the rainbow runner have 
been described by Okiyama (1970) for 
the Indo-Pacific region and Aprieto 
(1974) for the Gulf of Mexico and 
South Atlantic coast of the United 
States. Larvae and/or juveniles were 
captured throughout the year with a 
peak in March in the Indo-Pacific 
region, and in every month except May 
and December in the western Atlantic 
region. Both authors assumed the 

















rainbow runner to be a year-round 
spawner. This species was the!most 
abundant epipelagic larval carangid in 
tropical and warm temperate Indo- 
Pacific regions and second most 
commonly captured carangid of the 
five jack species (Decapterus punc- 
tatus, Seriola zonata, Selene vomer, 
Oligoplites saurus, and Elagatis 
bipinnulata) studied from the western 
Atlantic region. 

Larvae, postlarvae, and juveniles in 
the Indo-Pacific region were captured 
at surface water temperatures between 
26.5° and 29.9°C with the highest oc- 
currence in 28.0°C. Post larvae and 
juveniles were found to feed almost 
exclusively on copepods (Okiyama, 
1970). 

Young and adult rainbow runner 
range as widely as the larvae and young 
juveniles, occurring on the outer con- 
tinental shelf, around offshore 
islands/banks, and in mid-ocean. 
However, the rainbow runner is an 
inconspicuous species so that nearly all 
documented reports of occurrences are 
from around flotsam, artificial 
structures, or drifting craft. 


Neritic Regime 


Occurrence of rainbow runner over 
various reefs on the continental shelf 
off Louisiana in the Gulf of Mexico 
have been reported by Sonnier et al. 
(1976). Frequency of occurrence on 
these reefs increased from inshore to 
offshore, ranging from absent in 37 m, 
occasional in 59 m, and common in 
110-130 m depths. This species was 
rarely observed around oil platforms 
located throughout the study area, 
mostly in water depths of 18-55 m. 

Hunter and Mitchell (1967) studied 
the association of fishes with flotsam in 
the eastern tropical Pacific off Costa 
Rica during spring and fall 1963. 
Flotsam found 1-31 miles off the near- 
est land were sampled with a miniature 
purseseine. Young rainbow runner 
were collected under 29 out of 70 
flotsam sampled and ranked fifth in 
frequency of occurrence. 

Rainbow runners have been 
observed and/or captured around arti- 
ficial structures moored in the western 
Sea of Japan (Kojima, 1967), eastern 
tropical Pacific (Hunter and Mitchell, 


1967, 1968), and eastern Gulf of 
Mexico (Klima and Wickham, 1971). 
This species was the most numerous of 
the jack category (Seriolasp., Caranx 
crysos) attracted to surface and 
midwater structures moored in 11-13 
m depths off Panama City, Fla., in July 
1969. On one occasion, an estimated 
500 individuals were associated with a 
single structure. Rainbow runner and 
other jack species were most 
commonly associated with single, 
surface structures than with complex 
midwater structures. These jack species 
generally oriented at the level of or 
below the structures. 


Oceanic Regime 


Attraction of pelagic fishes to a 
drifting raft in the equatorial Pacific 
between long. 148° and 160°W was 
studied by personnel of the Bureau of 
Commercial Fisheries, | Honolulu, 
Hawaii, during two drifts in February- 
March 1964 (Gooding and Magnuson, 
1967). Twenty-three different species 
were attracted to the raft during the 
two drifts. Rainbow runner were 
observed singly, accompanying the raft 
during the 9-day drift south of the 
Equator. 

The RV Discoverer drifted in the 
western Atlantic from lat. 13°N, long. 
39°W to lat. 10°N, long. 49°W 
during a 2.5-week period in February 
1969 (Potthoff, 1969). Dolphin fish, 
Coryphaena hippurus; blanket 
octopus, Tremoctopus violaceus; 
flyingfish; and lanternfish were 
attracted to the vessel in large numbers 
during this drift cruise. Shark, squid, 
rainbow runner, and other species were 
attracted in lesser numbers. 

Personnel of the Caribbean Fishery 
Development Project conducted a 
cruise in May 1970 to assess the poten- 
tial of attracting pelagic fish to a 
drifting vessel in sufficient quantities 
for commercial fishing (Wolf, 1974). 
The drift was initiated approximately 
220 miles east of Trinidad and termin- 
ated 20 miles west of St. Lucia. Fish 
were attracted to the RV Calamar 
from the first day of the cruise. 
Considerable numbers of rainbow 
runner were seen under the vessel, but 
were difficult to catch. This species was 
the third most frequently captured fish, 


after yellowfin tuna, Thunnus 
albacares, and dolphin fish. 

Another cruise was conducted by the 
RV Calamar during May-June 1971 to 
test the effectiveness of drifting struc- 
tures in concentrating commercial 
quantities of pelagic fish. Three struc- 
tures were set adrift about 160 miles 
east-southeast of Barbados during the 
first leg and six structures were released 
approximately 30 miles east of 
Barbados during the second leg of the 
cruise (Wolf, 1974). Difficulty was en- 
countered in keeping track of the 
individual structures which tended to 
drift apart. Rainbow runner was 
concentrated under these structures 
and was the fifth most frequently cap- 
tured fish after yellowfin tuna, dol- 
phin fish, skipjack tuna, Katsuwonus 
pelamis, and wahoo, Acanthocybium 
solanderi. 

Thor Heyerdahl (1978) sailed the 
reed craft Tigris across the north 
Arabian Sea from the mouth of the 
Indus River to Djibouti in early 1978. 
The bottom of the craft after 3 months 
in the sea supported an upside-down 
meadow of luxuriant life with 
barnacles, crabs, and a variety of small 
fish. These in turn attracted schools of 
dolphin fish, rainbow runner, trigger- 
fish, pilotfish and sharks. 


Large Schools 


Rainbow runners aggregate in large 
schools in specific areas during certain 
times of the year. Visual sightings of 
large schools have been reported from 
the following areas: 1) Navidad and 
Silver Banks, Caribbean (Caribbean 
Fishery Development Project cruise 
data sheets); 2) continental shelf off 
Nicaragua, Caribbean (K. Kawaquchi', 
pers. commun.); 3) Atol das Rocas, 
Ilha de Fernando de _ Noronha, 
offshore banks of northeastern Brazil, 
western tropical Atlantic (P. C. 
Conolly’, pers. commun.); 4) Rocas de 
Sao Pedro e Sao Paulo, western 
tropical Atlantic (P. C. Conolly, 


ee Kawaquchi, Project Manager/ Training 
Officer, FAO Fisheries Development Project, 
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Figure 2.—Locations of rainbow runner sightings. Closed stars indicate sightings of large schools along 
continental edges off oceanic banks and islands. Open stars indicate sightings under drifting craft in the oceanic 


regime. 


footnote 2); 5) continental shelf off 
Panama, eastern tropical Pacific (T. 
Gastsson’, pers. commun.); 5) Clipper- 
ton Island, eastern tropical Pacific (C. 
Limbaugh, 1963); 7) specific location 
unknown, Gulf of Aden (J. F. 
LeGurun*, pers. commun.); 8) 
Daimaniyat Islands, off Batina coast of 
Oman, Gulf of Oman(M. A. Barwani_, 
pers. commun.). 

Locations where rainbow runners 
have been seen under drifting craft in 
the oceanic regime and in large schools 
along the edge of the continental shelf, 
offshore banks, and islands are shown 
in Fig. 2. It seems highly unlikely 
that rainbow runner occurs in large 
schools only in the above mentioned 
locations. It is more likely that high 


3T. Gestsson, Masterfisherman, FAO Off- 
shore Trawling Survey c/o UNDP, P.O. Box 
30218, Nairobi, Kenya. 

“J. F. LeGurun, Fishing Technologist / Master- 
fisherman, Development of Artisanal 
Fisheries, c/o UNDP, P.O. Box 154, Dakar, 
Senegal. 

‘M. A. Barwani, Director of Research and 
Planning, Directorate of Fisheries, Ministry of 
Agriculture, Fisheries, Petroleum and 
Minerals, P.O. Box 551, Muscat, Sultanate of 
Oman. 
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concentrations of this species occur in 
other areas throughout the Caribbean, 
western tropical Atlantic, eastern 
tropical Pacific, and north Arabian 
Sea, as well as throughout other 
regions of the warm temperate and 
tropical oceans. 


Association With 
Other Fish 


Potthoff (1969 reports whitetip 
shark, Carcharhinus longimanus, 
being accompanied occasionally by 
rainbow runner during a 2.5-week drift 
cruise of the RV Discoverer. Rainbow 
runners were concentrated under the 
drift structures released by the RV 
Calamar during May-June 1971, in 
association with two species of sharks 
(C. longimanus and C. falciformis). 
Limbaugh (1963) observed rainbow 
runner around Clipperton Island 
frequently escorting two species of 
sharks (C. platyrhynchus and C. 
galapagensis) common there. The 
rainbow runner has an affinity to 
sharks, and in this habit is similar to 
two other carangids, Naucrates ductor 
and Seriola zonata, which are fre- 
quently associated with sharks. 


Feeding Habits 


The rainbow runner has a small, 
terminal mouth without sharp teeth 
which would limit the size of prey that 
this species can ingest to tiny 
organisms. Kojima (1967) classified 
this species as a predator of fish and 
squid (Group | of his classification) 
whereas his table lists stomachs of 
young to contain fish eggs/ larvae, plus 
fish flesh, shrimp, megalops, isopods, 
amphipods, and seaweeds. Field 
examinations showed crustaceans to 
be always present in the stomachs of 
adults captured by trolling gear off the 
northeast coast of Brazil (P. C. 
Conolly, footnote 2). Morphology and 
limited data from stomach analyses 
indicate the rainbow runner to be 
principally a first-stage carnivore. 


Fisheries 


Pot Fishery of 
Papua New Guinea 


There is a pot fishery for rainbow 
runner centered around Rabaul 
Harbour in Papua New Guinea 








(Anonymous, 1968). The pot is 
dirigible-shaped, 1.8 m long and 1.5m 
in diameter. It is constructed of 2.5- to 
3.7-cm thick bamboo strips and has a 
funnel entrance at one end. This pot is 
fished about | m below the surface and 
held in position with rope and anchor 
on the continental shelf and slope to 
depths of 360 m (R. E. K. D. Lee’, 
pers. commun.).The pot is baited with 
leaves to attract malambur, which are 
fed upon by the rainbow runner. 


Landings in Oman 


A cursory port sampling program to 
monitor the landings of artisanal 
fishermen at six locations along the 
northeast coast of Oman was 
conducted during late 1972 and early 
1973 (Mardela International Ltd., 
1975). Rainbow runner was _ the 
seventh most abundant species or 
species group and constituted 2.9 
percent by numbers of the total sample. 
This sample did not include anchovies, 
sardines, halfbeaks, lizardfish, or 
mackerels, which are generally landed 
in baskets. Rainbow runner was 
sampled at Mutrah and Qurayat and 
not at the other four ports. Mutrah and 
Qurayat are rocky coastal ports, 
whereas the others are sandy coastal 
ports. Rainbow runner landings were 
markedly seasonal and observed only 
during the months of February (99 
fish), June (477), and July (260) at 
Mutrah and during April (199) at 
Qurayat. Artisanal fishermen capture 
this species incidentally with trap nets, 
gillnets, troll lines, and handlines. 


Incidental Captures 
Trolling 


Caribbean Fishery Development 
Project vessels generally fished two and 
occasionally three troll lines from the 
stern during daylight hours while 
steaming to and from fishing grounds 
and from one fishing station to 
another. Yesaki (1969’) examined the 


*R. E. K. D. Lee, Team Leader/ Master- 
fisherman, FAO Pole and Line Tuna Fishing in 
southern Thailand, c/o P.O. Box 618, 
Bangkok, Thailand. 

"Yesaki, M. 1969. Troll fishing catches in the 
Caribbean Sea and adjacent Atlantic Ocean. 
UNDP/ FAO Caribbean Fishery Development 
Project. Mimeogr. rep., 25 p. 


records of 65 cruises to determine the 
distribution, relative abundance, and 
species composition of incidental troll- 
caught fish throughout the Caribbean 
Sea and adjacent Atlantic Ocean. 
Rainbow runner was the seventh most 
frequently captured species and 
accounted for 3 percent of the total 
numbers. Highest captures were made 
around Navidad and Silver Banks 
northeast of Hispaniola and along the 
Nicaragua shelf. 

Yesaki (footnote 7) also examined 
the fishing logs for simulated produc- 
tion trolling cruises conducted by the 
Jamaican Fisheries Division’s RV 
Bluefin and the Caribbean Fishery 
Development Project’s RV Calamar 
and RV Fregata. The RV Bluefin 
conducted nine cruises around various 
banks east, southeast, and south of 
Jamaica from August to December 
1967. Rainbow runner was the third 
most commonly captured fish and 
composed 1|7 percent of the total 
numbers. Highest catch rates of this 
species were obtained on “Salmon 
Bank” (9.0 kg/hour), Albatross-Little 
Albatross Banks (5.8 kg/hour), and 
Morant Bank-Decca Ridge (5.1 
kg/hour). These banks are located 
southeast of Jamaica. The RV 
Calamar expended one cruise and the 
RV Fregata a day and parts of 2 days 
in simulated production trolling on 
Anguilla Bank during April-May 1969. 
Rainbow runner was much less 
abundant on this bank and composed 
only | percent of the total. 

The Federal fisheries service of 
Brazil (Superintendencia do Densen- 
volvimento de Pesca/Programa de 
Pesquisa e Densenvolvimento 
Pesqueiro do Brasil) initiated ex- 
ploratory fishing activities off the 
northeast region in May 1976 with the 
N/Pq Riobaldo and _ subsequently 
with the N/Pq Diodorin. The area of 
investigations encompassed principally 
the continental shelf off the State of 
Natal, Atol das Rocas and Ilha de 
Fernando de Noronha, as well as 
around several offshore banks. 

Fishing activities included multiple 
line trolling, handlining, gillnetting, 
squid jigging, and purse seining. 
Greatest effort was expended in trol- 
ling with 16 lines along the edge of the 


continental shelf and offshore banks. 

During 1977, 13 combination fishing 
cruises (trolling/handlining, trolling/ 
gillnetting etc.) were completed by the 
N/Pq Diodorin(Anonymous’, 1977). 
Rainbow runners were captured on 
troll lines during all but one of these 
cruises and was the sixth most 
frequently captured species (3 percent 
of the total). Schools of rainbow 
runner were sighted during 10 of the 
13 cruises, primarily over the 200-m 
depths along the eastern edge of 
offshore islands and banks, i.e., the 
edge fronting the South Equatorial 
Current. The numbers of rainbow 
runner captured by trolling were 
nowhere near commensurate with the 
numbers observed and prompted 
personnel of SUDEPE/PDP to 
initiate fishing trials with gillnets and 
in late 1977 with purse seine. 


Handlining 


Caribbean Fishery Development 
Project’s RV  Alcyon conducted 
extensive exploratory and simulated 
production handline fishing in the 
northwestern Caribbean Sea from 
1967 to 1970 (Kawaguchi, 1974). 
Rainbow runner was captured by this 
fishing method along the edge of the 
Central American shelf, especially over 
a high ridge that peaked at 29-33 m 
below the surface at lat. 14°33 'N, long. 
81°45°W. This species was attracted to 
the lights of the vessel while at anchor 
for the night and captured near the 
surface with line and baited hook. 
Highest catches of rainbow runner 
were made from April to June when 
this species accounted for 7.7 - 16.5 
percent of the total landed weight. 

The N/Pq Diodorin made a cruise 
to Rocas de Sao Pedro and Sao Paulo 
in the equatorial Atlantic in March 
1978. Four schools of rainbow runner 
were sighted around these islands, of 
which one was attracted to the vessel 
lights one morning. This school was 


* Anonymous. 1977. Relatorio do cruzerio nos. la 
13 de 1977. Programa de Pesquisa e Desen- 
volvimento Pesqueiro do Brasil. Ministerio da 
Agricultura-Superintendencia do Desenvolvi- 
mento da Pesca. 
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fished with unweighted lines and small 
hooks baited with pieces of flyingfish 
and 300 kg of rainbow runners was 
captured during | hour of handlining 
(P. C. Conolly, footnote 2). 


Purse Seining 


Rainbow runner is not commonly 
captured incidentally by tuna purse 
seiners in the eastern Pacific Ocean (W. 
L. Klawe’, pers. commun.), but is often 
captured in the eastern Atlantic Ocean 
off Tema, Ghana (F. H. Berry’®, pers. 
commun.). The largest known purse 
seine catch of this species was made by 
the FAO pool vessel RV Lemuru while 
on assignment in Indonesia for a 
fisheries training project. This was a 6t 
school, comprised predominately of 
rainbow runner, which was detected by 
sonar and encircled with the purse 
seine. The entire school was captured 
as was a submerged tree under which 
the rainbow runners had been concen- 
trated (B. Bjarnason'', pers. 
commun.) 

The South China Sea Fisheries 
Development and Coordinating Pro- 
gram chartered two purse seiners to 
evaluate the tuna resources, princi- 
pally in the Moro Gulf and Sulu Sea 
off the Philippine Islands. Normal day- 
time purse seining tactics proved 
ineffective during the intitial stages of 
the charter period, so nighttime fishing 
tactics practiced by local purse seiners 
were tried with encouraging results. 

After various modifications, the 
following fishing tactic was adopted 
for much of the duration of the charter 
period. The vessel searched for flotsam 
and upon locating a suitable log, raft, 
etc., would tie onto it and drift. At 
dusk, the night lights were switched on 
to concentrate small fish which served 
as an attractant for tuna. The flotsam 
and skiff with gas light would be set 
adrift just before dawn and the vessel’s 


Aes 
American Tropical Tuna Commission, c/o 
Scripps Institution of Oceanography, LaJolla, 
CA 92037. 
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Regional Fishery Survey and Development 
Project, P.O. Box 3225, Doha, Qatar. 
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night lights were gradually switched 
off. The small fish concentrated by the 
night lights remained with the flotsam / 
lighted skiff, the purse seine was set 
around the school (Simpson and 
Chikuni, 1976). 

The two charter vessels captured 975 
t during the November 1975 to April 
1976 period, of which 76 percent and 
14 percent were skipjack and yellow- 
fin/bigeye tunas, respectively. The 
remainder of the catch was composed 
of frigate mackeral, Auxis  spp.; 
eastern little tuna, Euthynnus affinis, 
barracuda, Sphyraena spp.; rainbow 
runner; Spanish mackerel, Scom- 
beromorus spp.; and_ sharks. 
Rainbow runner was _ frequently 
captured in very small numbers, 
ranging from 0 to 20 individuals per 
set. However, commercial purse 
seiners in the Philippines land large 
quantities, virtually tons, of rainbow 
runner (R. E. K. D. Lee, see footnote 
6). 


Discussion 


Sufficient, if fragmentary, informa- 
tion has emerged to permit speculation 
on the probable life history of the 
rainbow runner. This species spends its 
larval, postlarval, juvenile, and much 
of its young and adult life in the 
epipelagic zone of warm temperate and 
tropical oceans. 

It is my hypothesis that the rainbow 
runner occupies the ecological niche in 
the epipelagic zone of a first-stage 
carnivore and, therefore, is the low- 
latitude ocean equivalent of the Pacific 
salmon, Oncorhynchus spp., in the 
cold temperate Pacific Ocean. This 
hypothesis is based on_ general 
similarities in body form, limited 
information of feeding habits, and 
sightings from drifting craft in the open 
ocean. 

The rainbow runner is dispersed in 
small aggregations on the high seas and 
at certain times of the year and/or 
particular stage in development, moves 
to the outer continental shelf, offshore 
islands, and banks, sometimes in 
considerable numbers. It is further 
hypothesized that the rainbow runner 
is a latent resource of appreciable 
magnitude in the low-latitude ocean. 


The argument that rainbow runner 
is an abundant species is negated by the 
paucity of documented accounts of 
occurrences and insignificant commer- 
cial landings. A probable reason why 
there are few documented accounts of 
occurrences is that this species appears 
to aggregate only in specific localities 
during certain periods of the year. 
These localities are generally distant 
from land and infrequently visited by 
researchers. 

Another reason for the few accounts 
of rainbow runner occurrences is the 
inconspicuous behavior of this species 
in contrast to other schooling large 
pelagic fishes such as surface 
swimming tunas. Tunas are voracious 
predators that often disturb the sea ina 
“feeding frenzy” when after small fish. 
Also, surface swimming tunas are 
generally followed by flocks of sea 
birds which can be easily detected from 
afar. A rainbow runner school does not 
break the surface in a “feeding frenzy” 
and is generally not followed by birds 
(P. C. Conolly, footnote 2). 

Incidental captures of rainbow 
runner have been made with a variety 
of gears, but very seldom in 
consistently commercial quantities. 
Probable reasons this species is not 
landed in larger quantities are use of 
inappropriate gears and/or limited 
fishing in areas of high concentra- 


tions. ee 7 Anes 
Surface trolling is practiced in warm 


temperate and tropical regions princi- 
pally to capture surface swimming 
tunas, Spanish mackerels, dolphin fish, 
wahoo, etc. Troll lures used for these 


species are too large for the small 
mouth of the rainbow runner. Further- 
more, surface trolling is generally 
conducted at speeds of 4-6 knots which 
may be too fast for this species. 
Rainbow runners are frequently 
captured with gillnets, princi- 
pally during the northern spring off 
Muscat, Oman. The continental shelf 
off Muscat is extremely narrow with 
no freshwater outflow which results in 
the intrusion of oceanic water almost 
to the coast. Gillnets are not used 
extensively in the Caribbean nor off 
either the coasts of Central America 
and northeastern Brazil. When they are 
used they are restricted to the inner 





neritic regime. Landings of rainbow 
runner in these regions would likely 
increase with extension of gillnet 
fishing to the outer neritic and oceanic 
regimes. 

Purse seining for small schooling 
fish in warm temperate and tropical 
oceans is generally restricted to the 
inner neritic regime, inshore of the 
normal distributional range of the 
rainbow runner. American tuna purse 
seiners range the oceanic regime of the 
Pacific and Atlantic Oceans in their 
quest for yellowfin and skipjack 
tunas. Rainbow runner is not captured 
in large quantities by these seiners 
which suggests that this species does 
not aggregate in large concentrations 
in the areas fished. On the other hand, 
large schools of this species may not be 
detected, or if detected, may not be set 
upon because of differential behavior 
patterns. 

Available information indicates that 
the most promising region for further 
investigations of rainbow runner 
would be the western tropical Atlantic 
Ocean. Here, sightings of large schools 
and high incidental captures have been 
made from the offshore banks of the 
Greater Antilles in the north, along the 
continental shelf off Central America 
in the west, around the offshore islands 
and banks off the northeast corner of 
Brazil in the south, and around the 


Rocas de Sao Pedro and Sao Paulo in 
the east. 

Fishing trials to date in this region, 
principally with troll lines and 
handlines and to a lesser extent with 
gillnets and purse seines, have not 
yielded consistently high captures of 
rainbow runner. Gear research, where 
and when the rainbow runner is known 
to concentrate, to develop effective 
fishing gears to capture this species is of 
paramount importance. Further 
fishing trials with appropriate gillnets 
and purse seines would probably be 
most rewarding, though experimental 
fishing with floating pots, traps, and 
midwater troll lines may be interesting. 
Also, research is needed to develop 
means of concentrating rainbow 
runners in the outer neritic and 
especially in the oceanic regime. 
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A Night Handline Fishery for 
Tunas in Hawaii 


HEENY S. H. YUEN 


Introduction 


Modern commercial fishing for 
tunas brings to mind large superseiners 
and longliners with complicated and 
costly equipment and gear. In contrast, 
the rapidly growing night handline 
fishery for tunas near the island of 
Hawaii is remarkable in its simplicity 
and effectiveness. This fishery catches 
bigeye tuna, Thunnus obesus; yellow- 
fin tuna, 7. albacares; and albacore, 
T. alalunga, on elementary gear, a 
hook and line. 

The effectiveness of the method is 
demonstrated by its catch rate which is 
approximately two fish per hook per 
night on the average. In comparison, 
catch rates of Hawaiian longline 
vessels are on the order of 0.03 fish per 
hook per day (Otsu, 1954). 

Because of its inexpensive require- 
ments, this method of fishing seems 
like a promising method for the many 
financially impoverished island com- 
munities in the tropical Pacific Ocean 
to utilize a marketable resource of 
export value. Nevertheless night 
handline fishing for tunas is not a 
widespread practice. 





ABSTRACT—Night handline fishing 
effectively catches tunas in localized 
areas. The fishery for tunas by this 
method in Hilo, Hawaii, experienced a 
rapid growth when high prices on the 
fresh tuna market and fast air delivery to 
distant cities made new markets for the 
catch available. The simplicity of the 
method and low cost of equipment makes 
it a promising method for island cultures 
of low technology to use for developing a 
fishery. The paper describes the fishing 
method and gear in detail. 
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To my knowledge, the only other 
place where this method is used is in the 
Philippine Islands. There, virtually all 
of the commercial yellowfin tuna catch 
is made on night handlines (Oswald'). 
Even in Hawaii this technique is used 
only by fishermen on the island of 
Hawaii. Fishermen from the other 
islands in the State have not yet 
adopted it. The information in this 
paper may stimulate interest in hand- 
line fishing in other areas. 

This report includes a brief history of 
the fishery in Hawaii, a description of 
the fishing method and gear, a descrip- 
tion of the catch and its value, and a 
summary discussion. The data for this 
report were gathered in 1976. Minor 
changes in method and new fishing 
areas since then are incorporated in 
this report. 


History 


In 1976 night handline operations 
for tuna in Hawaii were made exclu- 
sively from Hilo (population 28,500). 
The following account of the origins of 
the fishery are from interviews of 
oldtimers in the fishing community of 
that city as written references were not 
found. 

Immigrants from Okinawa are 
believed to have started the fishery. 
They went out at night to catch squid 
as they had done in Okinawa. Occa- 
sionally something large would strike 
and snap their lines. Upon checking 
with the native Hawaiians they learned 
that the strikes were probably made by 
large tuna. They subsequently equip- 


1E, Oswald, South China Sea Fisheries De- 
velopment and Coordinating Programme, 
Makati, Rizal, Philippines. Pers. commun., 
1976. 


Heeny S. H. Yuen is with the Honolulu 
Laboratory, Southwest Fisheries Center, 
National Marine Fisheries Service, NOAA, 
Honolulu, HI 96812. 


ped themselves with gear to catch the 
tuna. 

The exact year when the fishery 
started is not known. The first Oki- 
nawans arrived in Hawaii in 1899 to 
work in the then burgeoning sugar 
industry (United Japanese Society of 
Hawaii, 1971). It took another 7 or 8 
years, however, for the immigrants to 
reach large numbers. By 1911, 12,000 
were living in Hawaii. Allowing for 
time to fulfill their contracts with the 
sugar plantations, I would guess that 
the fishery for squid started in the 
second decade of the 1900's. 

In the early years of the fishery the 
boats were powered by sail; by the 
1930’s up to about 40 motorized boats 
were involved. Until World War II the 
fishery was primarily for squid. The 
incidental tunas caught were known as 
“ika-sibi” (squid-tuna ini Japanese), the 
name by which the fishery is called 
today. Because the boats were too 
small to have the large fish on board 
and did not carry ice to chill the catch, 
these tunas were towed alongside the 
boat on the way to port. Consequently, 
the ika-sibi had a reputation for having 
poor quality and could not compete on 
the market with tunas caught on 
longlines. 

The squid fishery stopped abruptly 
on 7 December 1941, with the Japanese 
attack on Pearl Harbor. Maritime 
restrictions prevented boats from 
fishing at night for the duration of 
World War II. 

When the fishery was resumed after 
the war, three to four boats equipped 
with iceboxes targeted on the tunas. 
Until 1971 the tuna-oriented part of the 
fishery was limited to these few boats 
by the market for fresh tuna. The entire 
catch was sold on the island of Hawaii, 
which had a popultion of 55,000- 
63,000 during that period. By 1971 
fresh tuna prices had increased enough 
to make air shipment of tunas to other 
markets economical. By 1976 the night 
handline fishing fleet had grown to 
about 30 boats, about half of which 
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Figure 1. 


were part-timers. In 1977 over 40 boats 
were involved in the fishery from Hilo 
and about 10 or so boats were fishing 
from Kona on the west side of the 
island. 


Fishing Operations 


In 1976 the only fishing area was 
located 24-32 km (15-20 miles) north- 
east of the port city of Hilo on the east 
side of the island. Since then the fishery 
has expanded to other areas, the main 
ones of which are east of Hilo, south 


of Pohoiki, and the southern half of 


the west side of the island (Fig. 1). The 
areas fished are characterized by a 
marked increase in slope of the bottom 
beyond the edge of the shelf that ajoins 
the island. The depth of the shelf at the 
edge is about 400 m in the areas on the 
east side of the island and 200 m on the 
west side. During 1978 a few fishermen 
from Kona, a district on the western 


Fishing locations of night handline fishery for tunas. 


side, successfully used night handlines 
in areas where the bottom is 4-5 km 
deep and relatively flat. They fished at 
night at sites where tuna were located 
during the day (Morioka’). 

Geographic expansion of the fishery 
was accompanied by an expansion in 
the fishing season. In 1976 the handline 
fishing season was from July through 
December. This still holds true for the 
east side of the island. On the west side 
of the island the season runs from 
January to April. 

The boats leave port to get to the 
grounds at sundown. Upon arrival the 
engine is turned off and a parachute is 
attached to the bow and lowered into 
the water as a sea anchor. Two above 
surface lights and one underwater light 


*R. Morioka, Hawaiian Telephone Company, 
P.O. Box 1510, Kailua-Kona, Hawaii 96740. 
Pers. commun., 1978. 


are turned on. Some fishermen use just 
the above surface lights and some use 
just the underwater light but most of 
them use both types. Typically 25-W 
and 50-W incandescent bulbs are used 
for the above surface and underwater 
lights, respectively. Some fishermen 
use slightly brighter lights on moonlit 
nights. 

The first fishing operation is to catch 
the squid, Notodarus hawaiiensis, for 
bait. Cross-sections of mackerel scad, 
Decapterus pinnulatus, or frozen 
squid, Loligo opalescens, roughly | 
inch (3 cm) wide, are used as chum. 
Squid are caught by angling and 
gaffing. The hooks are baited with 
mackerel scad by cutting off the tail so 
that the body of the scad is the proper 
length to fit on the shank of the hook 
and inserting the shank of the hook 
through the length of the fish starting 
with the cut end and ending at the 
mouth. A light line or wire attached to 
the proximal tip of the shank is wound 
around the fish to keep it from falling 
apart. This makes it possible to use the 
same piece of bait repeatedly despite 
the squid bites that are inflicted upon it. 
The baited hook is tossed out about 5 
m and slowly pulled back to the boat. 
In this manner the hook is used not 
only to hook squid but also to lure the 
school of squid to within gaffing range 
of the boat. 

A few fishermen prefer to gaff the 
squid exclusively. In this case the squid 
are lured to the boat by tossing out a 
whole scad hooked through the head 
with a fish hook and retrieving it in the 
same manner applied to the squid 
hook. 

In the past, fishing for tuna began 
after 5-10 squid had been caught: 
Today most fishermen bait their tuna 
lines with mackerel scad and proceed 
with fishing while catching squid for 
bait. In fishing for tuna the baited hook 
is lowered to 20-30 m. The fishing line 
is tied to the boat witha restraining line 
to keep the hook at the desired depth. 
The restraining line is fairly heavy, 
about 18-34 kg (40-75 pounds) break- 
ing strength, because it is intended to 
set the hook when the fish strikes. 
Three well separated hooks are fished: 
One at the bow, one amidship, and one 
at the stern. Some boats fish a hook at 
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each corner of the stern and one 
amidship. None of the boats seems to 
fish more than three hooks at a time. 
While waiting for the tuna to strike, the 
fishermen continue to fish for squid. 

On the western grounds where squid 
are scarce, squid fishing is often not 
done. The tuna hooks are baited with 
mackerel scad. 

When a tuna strikes, the restraining 
line sets the hook and the fish is 
allowed to run until the outgoing line is 
slow enough to be handled. The fish is 
hauled by hand to the boat. At this 
point the fishermen differ in their 
techniques; some stun the fish and then 
gaff it; others stun the fish after it is on 
board. Fish are stunned with a blow on 
the head with a baseball bat or a 
wooden mallet. Recently many fisher- 
men have resorted to killing the fish by 
shooting it in the head with a handgun 
when it is alongside the boat. 

When there is a strike at least one of 
the other two lines is removed from the 
water as soon as possible to reduce the 
possibility of the lines tangling. This 
practice is not followed when the tuna 
is small enough to land quickly or 
during times when strikes are infre- 
quent. Tuna strikes tend to be clustered 
and while it is possible to keep two lines 
with struggling fish from tangling, it is 
almost impossible to do so with three 
lines. The fishermen claim that tuna 
schools move away when the lines get 
tangled. 

The fish are stored in iceboxes witha 
mixture of ice and seawater. Whenever 
the catch exceed the icebox capacity, 
excess fish are left on deck, covered 
with wet canvas or burlap, and cooled 
periodically with seawater. Departure 
from the fishing grounds is timed so 
that the fish can be delivered in time for 
the 7:00 a.m. auction. The newer and 
faster boats can thus stay on the fishing 
grounds longer. 


Gear 

Two sets of gear are used, one for 
catching squid and the other for 
catching tuna. There is much indi- 
vidual variation in the choice of 
materials and design of the gear. The 
following description is of the most 
typical gear. 

Jigs and gaffs are used to catch 


August 1979 


squid. A typical squid jig (Fig. 2) has 
a shank 25 cm long and eight prongs 
each of which is 5 cm long. Variation 
in the jigs occur in the number of 
prongs, which may be 6-10, and in the 
linear dimensions, which vary about 
10 percent. The gaff (Fig. 3) is similar 
to the jig but with slightly longer 
prongs (7 cm). The handle is a 
straight piece of bamboo | m long 
and 2 cm in diameter at the larger 
end. 

The tuna fishing gear (Fig. 4) 
consists of a hook, a leader, a lead 
weight, and a line. The hook (Fig. 5) 
is of a Japanese design (Tonkichi* 
BKM #54). The leader is either seven- 
strand stainless, 227-kg (500-pound) 
test, wire or monofilament nylon of 
similar strength, sometimes braided for 
easier gripping. The leader length 
preferred by most is about | m but 
leaders 0.6-1.8 m are used. The weight 
(Fig. 5) is a lead tube of 227-397 g (8-14 
ounces). The tube is bent at the middle 
about 30° to keep it from rolling 
around on the boat. A stainless steel 
rod is placed through the tube and its 
ends are fashioned into eyes to facili- 
tate the attachment of line and leader. 
The favorite material for the lines is 
polypropylene rope either 0.95 cm (% 
inch) or 0.79 cm (5/16 inch) in 
diameter. Lengths of the line range 
from 110 to 130 m. The fishing gear is 
coiled and kept in a square wooden 
box for easy handling. 

Other equipment used by all boats 
are a parachute, lights, and a baseball 
bat or a wooden mallet. The parachute 
is 7.2 m in diameter and equipment 
surplused by the military. The lights, 
used for attracting squid, are of two 
types: Above surface and underwater. 


*Reference to trade names or commercial firms 
does not imply endorsement by the National 
Marine Fisheries Service, NOAA. 


Above surface lights are 25-W incan- 
descent bulbs with polished metal 
reflectors. Usually two of these are 
used. The underwater light, usually 
one, is a 50-W incandescent bulb that 
has been waterproofed and weighted. 
Brighter bulbs are sometimes used for 
moonlit nights. The lights are powered 
by storage batteries. The baseball bat 
and wooden mallet are used for 
stunning fish. 

A wide assortment of boats is used in 
the fishery. These range from 6-m (20- 
foot) fiberglass skiffs to an 18-m (60- 
foot) boat that fishes longlines during 
the off-season. The boats are usually 
manned by two men, but fishermen 
will often go out alone. 


y 


SS 


Figure 2.—Drawing of a hook for 
catching squid. 


Figure 3.—A squid gaff. 











Catch 

Data on the catch, i.e., species, date 
of capture, number of fish, weight of 
each fish, and ex-vessel price for the 
years 1973-75 inclusive, were made 
available by Suisan Company, Ltd., 
which handled the sales of virtually all 
the catch of the night handline fishery 
at that time. On the sales records, 
weight is expressed in whole pounds. In 
the data analyses the pound was 
retained as the unit of weight. In the 
following presentation where weight is 
given to 0.1 kg, it is simply the metric 
equivalent of the original expression in 
pounds and was not meant to convey 
any implied precision. 

The weight and value of the total 
catch are tabulated by species and year 
in Table 1. The annual weights and 
values for all tunas combined show a 
consistent growth of the fishery from 
89,000 kg (196,000 pounds) to 155,000 
kg (341,000 pounds) and from $131,000 
to $328,000 over the 3-year period. The 
annual catches of the individual 
species, however, show a wide vari- 
ation between years with 2 years having 
about the same catch and | year having 
a much greater catch. For the bigeye 
tuna, the catch in 1974 was almost 
twice those of the other 2 years. The 
catch of yellowfin tuna in 1975 more 
than tripled the catches of the previous 
2 years. The catch of albacore, also 
high in 1975, was almost 60 times as 
great as the catch for the other years. 
The catch of squid reported in Table | 
is the amount sold at auction and 
represents the amount caught in excess 
of the squid used for bait. 

Bigeye tuna caught in this fishery 
range in size from 2.3 to 128.3 kg (5-283 
pounds). Frequency distributions of 

ee SCeight by year (Fig. 6) show that most 

ee of the bigeye tuna weighed less than 

and leader of handline gear. 45.4 kg (100 pounds). In 1973 fish 

weighing 45.4 kg (100 pounds) or less 

comprised 87.7 percent of the catch; in 

1974, 78.7 percent; in 1975, 71.7 

percent. The size range of yellowfin 

Table 1.—Weight and value of products of night handline fishery. tuna caught was from 2.7 to 125.2 kg (6 

Weight (t) Weight (1,000 Ib) Value ($1,000) to 276 pounds). The size composition 

Species 1973. 1974 1975 1973 1974 1975 1973 1974 1975 of this species varied considerably from 
Bigeye tuna 65.4 1202 630 1442 265.0 139.0 1026 2498 149.5 year to year (Fig. 7). The median 
ee 2 ae | weight 1s a good example of the 
All tunas 89.0 143.3 1546 196.3 3159 3409 131.1 2884 3275 variability. It was 21.8 kg (48 pounds) 
Squid 5.0 1.7 1.3 11.1 3.7 2.8 6.2 3.5 3.5 in 1973, 81.6 kg (180 pounds) in 1974, 
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and 56.2 kg (124 pounds) in 1975. 
Albacore had a much more limited size 
range than the other species, 15.4-34.5 
kg (34-76 pounds) (Fig. 8). There was 
one unusual individual of 3.2 kg (7 
pounds). 

The monthly distribution of catch 
for the years 1973 through 1975 (Fig. 9) 
show peak catches for yellowfin tuna 
and albacore during September and 
October, respectively. Bigeye tuna 
catches were more evenly distributed in 
time than the other species. October 
and September were the leading 
months. 

Mention was made earlier of the 
high positive deviations in the catch of 
bigeye tuna in 1974 and yellowfin tuna 
and albacore in 1975. The bigeye tuna 
catch of 1974 and the yellowfin tuna 
catch of 1975 were compared with the 
catches of the other 2 years with respect 
to fish size and month to analyze the 
increase. More specifically, the average 
monthly catch in weight for each 4.5-kg 
(10-pound) weight class of 1973 and 
1975 was subtracted from its corre- 
sponding catch in 1974 for bigeye tuna; 
the average monthly catch for each 4.5- 
kg (10-pound) weight class of 1973 and 
1974 was subtracted from its corre- 
sponding catch in 1975 for yellowfin 
tuna. 

The results for bigeye tuna (Fig. 10) 
show that for the months of July and 
August 1974 catch was slightly better 
than in the other years. The increase in 
catch was distributed fairly evenly over 
the remaining 4 months of the season. 
Contributing most to the 1974 increase 
was the December catch of 5.0- to 40.8- 
kg (11- to 90-pound) fish. Other major 
contributors to the increase in order of 
magnitude were the 68.5- to 104.3-kg 
(151- to 230-pound) fish in November 
and October, and the 27.7- to 45.4-kg 
(61- to 100-pound) fish in September. 

The 1975 increase in yellowfin tuna 
catch was concentrated in the month of 
September (Fig. 11). Two-thirds of the 
increase in catch was made in Septem- 
ber, 17 percent in October, and 15 per- 
cent in November. The largest increase 
in weight was in the 91.2- to 113.4-kg 
(201- to 250-pound) group. There was 
also a large increase in the 41.3- to 68.0- 
kg (91- to 150-pound) group. 

Ages were assigned to the bigeye 
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Figure 6. 


Frequency distribution of weights of bigeye tuna caught in the 


night handline fishery for tunas. 


tuna catch based on size at age infor- 
mation of Shomura and Keala (1963) 
who assumed that spawning occurred 
in April. Since the fishing season has its 
peak half a year from the spawning 
season the fish were assigned mid-year 
ages. The catch curves constructed 
from the data (Fig. 12) indicate that 
recruitment is complete at age 2.5 years 
and possibly a year earlier as suggested 
by the data of 1973. Instantaneous 
rates of total mortality for fish between 
ages 2.5 and 7.5 years estimated from 
lines of least squares fit for 1973 and 
1975 resulted in Z values of 0.73 and 


0.90, respectively. Calculations were 
not made for the obviously anomalous 
year of 1974. 


Discussion 


The growth of the Hawaiian night 
handline fishery for tunas was depen- 
dent on two major factors: 1) The in- 
creased demand for fresh tuna of high 
quality for “sashimi” (a Japanese raw 
fish dish) and 2) the ability of modern 
transportation systems to speedily 
deliver the fish to markets as much as 
6,400 km (4,000 miles) from the fishery. 
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Frequency distribution of weights of yellowfin tuna caught in 


the night handline fishery for tunas. 


One of the problems of the fishery, 
which is handled expediently at the 
local level and accentuated by remote 
marketing, is the problem of “burnt” 
tuna. Tuna are labeled “burnt” when 
the normally dark red, translucent 
flesh is light pink, opaque, and slightly 
sour in taste. Burnt tuna is considered 
to be less desirable than normal tuna 
and sells at a lower price. “Burnt,” 
however, is not a clear-cut condition, 
i.e., there is a continuum from very 
lightly burnt to heavily burnt. The 
burnt condition cannot be detected 
until the fish is dressed and the flesh 
exposed. Because tuna are transported 
whole to preserve their quality the 
burnt condition is not detected until 
after transportation expenses have 
been incurred. The problem is com- 
pounded when the seller who must 
accept the distant buyer’s judgment of 
quality begins to doubt the integrity of 
the buyer. 

The Honolulu Laboratory of the 


National Marine Fisheries Service 
(NMFS) is now working to identify the 
cause of the burnt condition with the 
goal of preventing it. As an interim 
measure NMFS is also working ona 
field method to test for burnt tuna 
before the fish is sent to market. 

The successful development of the 
night handline fishery in Hawaii 
depended heavily on knowledge of 
where the fish are going to be and the 
time of the year they are going to be 
there. Similar information will be re- 
quired for development of night 
handline fisheries in other island com- 
munities. 

Most of the Pacific island communi- 
ties are not within the network of daily 
air transport schedules. Consequently, 
their tuna catches would have to be 
stored for later shipment and would be 
ineligible for the blue chip, fresh fish 
market. Two market options would 
still be open, however. The first, and 
probably less profitable of the two, is to 


FREQUENCY (NUMBER ) 


PERCENT OF SPECIES CATCH 




















LL 


vA 2 
60 100 





WEIGHT CLASS (POUNDS) 
aa ae 
27.2 45.4 
WEIGHT CLASS (kg) 
Figure 8.—Frequency distribu- 
tion of weights of albacore 
caught in the night handline 
fishery for tunas. 





BIGEYE TUNA 


anlle 


YELLOWFIN TUNA 


—— 








_ 
w Wha 


ALBACORE 


























227774. 


Ov JULY AUG. SEPT. OCT. NOV. DEC. 
Figure 9.—Proportion of indi- 
vidual species total caught each 
month. Data of 1973 through 
1975 combined. 





Marine Fisheries Review 





‘BUN UYMOT[IA 10} pL6] pur 
€L6] JO YOIWD 9FBIDAR DY} WO] YORI GZ 6] IYI JO SUOTRIAIG 


(64) SSV19 LHOISM 


dite ae 
989 8Sb 


(SONNOd) SSV19 LHOISM 
og! oll 


| 
Is! 








Y3ISW3AON 


a a | 

















¥380190 


1 








Y¥3E8W31d3S 





isnonv 











T T T 


ca yz fm Po 7, 
Aine 


Ca ee | nl L L 








9° 
m 
= 
5 
© 
“ 
a 
is 
eT 
° 
=x 
n 
2 
So 
= 
© 
N 
ou 
' 
Ss 
S 
> 
< 
m 
5 
m 
v 
oS 
¢ 
z 
9 
wn 


"Bun} dAdTIG JO} C/6] PuR 
€L6] JO YOIwd VFvIIAR DY] WO] YORI pL] BY JO SUOTIRIAIG 


(64) SSV19 LHOISM 


vee no i 
9°89 8'Sb 


(SGNNOd) SSV19 LHOISM 
og! oll 


| | 
ISI 101 








Y¥38W3930 


dienenl 








YSEW3SAON 























Y38W31d3S 




















(SONNOd) 39VESAV SZ6I- £26! WOYS HOLVD #26! 4O NOILVIAZC 


August 1979 








NUMBER IN GROUP 











2 3 


4 5 6 


AGE (YEARS) 
Figure 12.—Catch curve for bigeye tuna. 


sell the catch to canneries. The second 
is to sell the fish on the sashimi market. 
The latter option is available if the flesh 
quality of the tuna is maintained by 
storing at -50°C. 
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Groundfish Trawler Profitability, 


JOHN P. WARREN and WADE L. GRIFFIN 


Introduction 


Trawling for bottomfish (ground- 
fish) in the northern Gulf of Mexico 
has developed into a significant indus- 
try for fishing fleets in several states. 
The industry is centered on the Missis- 
sippi coast and most are landed at 
Bayou La Batre, Ala.; Biloxi or Pasca- 
goula, Miss.; or Golden Meadow, La. 
(Fig. 1). The fishing grounds are 
considered to be the inshore waters 
(out to 50 fathoms) between Pensacola 
Bay, Fla., and Galveston Bay, Tex. 
However, the most productive and 
most commonly fished grounds are off 
the Mississippi River Delta. 

This report summarizes costs and 
returns estimates for vessels operating 
in the Gulf of Mexico industrial 
groundfish and foodfish fisheries. A 
detailed understanding of relevant cost 
and revenue relationships is important 
to many individuals. Investment deci- 
sions are predicated on an accurate 
estimate of expected costs and reve- 
nues. Public agencies responsible for 
managing fishery resources must be 
able to examine the impact of alterna- 
tive proposals on both the resource and 
the fishery industry. 

Data were collected for the 24 
months from April 1976 through 
March 1978 from the Gulf of Mexico 
industrial groundfish fleet and for the 
year 1977 from the foodfish fleet. 
Sources and procedures for data 
collection are presented in the “Data 
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Northern Gulf of Mexico 


Description” section. Following that is 
a description of the methods used in 
analyzing the data and preparing them 
in a format useful for comparisons and 
decision making. Results are then 
presented in self-exnlanatory tables 
and a brief discussion of inferences and 
implications implied in the data. 


Description of the Fishery 


As indicated above, the fishing 
activities based on northern Gulf of 


Mexico groundfish can be divided into 
two fisheries: Industrial and foodfish. 
The industrial groundfish fishery 
produces fish primarily for pet food 
processing and is based in Mississippi 
and Louisiana, while the foodfish fleet 
produces fish for the fresh fish market 
and is based in Bayou La Batre, Ala. 
Both depend primarily on the croaker, 
Micropogon undulatus. 

Gutherz, et al. (1975) report that the 
industrial groundfish fleet is a develop- 


Figure 1.—Major Gulf of Mexico groundfish ports. 
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ment of the last 25 years. Interest in 
the fishery began in the early 1950's 
and exploitation increased steadily 
through the 1960’s. Figure 2 presents 
annual landings for this fishery, 
average price received by the pro- 
ducer, and value of the landings for 
the 10-year period 1968-77. 

After reaching an all-time peak 
production in 1974 (112.4 million 
pounds), the volume of landings has 
decreased rapidly. Although the fish- 
ery has been characterized by rather 
drastic variations in production, 1977 
landings were the lowest in over 10 
years. Average price paid to the 
producer has increased only slightly 
and very slowly. Between 1968 and 
1976 it had increased from 1.8 cents per 
pound to only 2.5 cents. Most produc- 
ers are still dissatisfied with the present 
3.0 cents. Since price has increased 
only slightly and landings have drop- 
ped significantly since 1974, the value 
of landings has declined steadily over 
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Figure 2. Volume, average price, 
and value of Gulf of Mexico indus- 
trial groundfish landings, 1968-77. 
Sources: U.S. Department of 
Commerce, 1971-77, and South- 
east Fisheries Center, NMFS, 
NOAA, Pascagoula, Miss. 


the last 5 years. Due in part to these and 
other economic conditions—such as 
greatly increased fuel and vessel 
costs—participation in the fishery has 
dropped drastically. From a high of 
around 50 vessels in the 1950's, parti- 
cipation declined to 21 vessels in 1973 
and to about 15 at the beginning of 
1978 (12 out of Pascagoula and Biloxi 
and three out of Golden Meadow). 
The food fish fleet depends essenti- 
ally on croaker longer than about 9 
inches and heavier than 0.3 pound. The 
landings are sized, either on board the 
trawler or at the plant, into three cate- 
gories, the larger fish receiving a 
somewhat higher price per pound. This 
fishery has developed largely since 
1967, when croaker for the fresh fish 
markets of the U.S. east coast began 
being handled in commercial quanti- 
ties at Bayou La Batre. The fishery 
remains dependent on these markets, 
and activity is very responsive to the 
fluctuations in croaker production in 


Table 1.—Volume and value of landings of croaker in 
Alabama and North Carolina, 1971-77. Sources: U.S. 
Department of Commerce (1973-78 a, b). 





Alabama North Carolina 


Value 
($1,000) 


Volume 
(1,000 Ib) 


Volume Value 
(1,000 Ib) ($1,000) 





2,766 
6,313 
9.065 
10,554 
13,300 
9,444 
8,384 


399 

873 
1,186 
1,318 
1,526 
1,175 
1,036 


18,995 
15,038 
10,252 
6,072 
4,324 
4,109 
948 


2,076 
1,577 
904 
599 
372 
227 
54 





the South Atlantic states, particularly 
North Carolina (Table 1). Since the 
foodfish trawlers are essentially geared 
for shrimp trawling as well, most 
harvest both products, the proportion 
of catch being determined by species 
abundance and relative prices. In 1977, 
for example, shrimp prices were high, 
and as seen in Table 2, fish landings 
were very low and shrimp landings 
very high in Alabama. 

The years since 1973 provide inter- 
esting bases for examining the respon- 
siveness of the foodfish fishery to 
combinations of biological and eco- 
nomic stimuli. In 1973 in North 
Carolina, although landings of most 
foodfish species were high relative to 
preceding years, the market for food- 
fish was very strong. In 1973 the shrimp 
catch was relatively low. Hence, the 
Alabama fleet turned to fish, recording 
landings of all foodfish of over 22 
million pounds, of which over 13 
million pounds was croaker. While 
Alabama shrimp landings dropped to 
less than 14 million pounds, many 
Alabama vessels were able to turn 
almost exclusively to foodfish produc- 
tion due to the availability of the east 
coast market. In 1973, the east coast 
market absorbed a large increase in 
croaker from Alabama producers with 
almost no apparent affect on the 
average price for foodfish. 

Since 1973 overall foodfish produc- 
tion in North Carolina has increased 
dramatically from 112 million to 225 
million pounds. Croaker production 


Table 2.—Volume and value of landings and average price of shrimp in Alabama and of all foodfish in 
Alabama and North Carolina, 1968-77. Average prices for all fish are lower in North Carolina than in Alabama 
due to the varietal make-up of landings. A large portion of North Carolina landings is composed of lower 


value varieties such as al and had 


b). 





Sources: U.S. Department of Commerce (1971-77, 1973-78 a, 





Alabama 


North Carolina 





Shrimp 


All foodfish 





All foodfish 





Price 
($/Ib) 


Volume 


(1,000 !b) 


Value 
($1,000) 


Volume 


(1,000 Ib) ($1,000) 





Price 
($/Ib) 


Value 
($1,000) 


Volume 
(1,000 Ib) 


Price 
($/Ib) 


Value 





25,020 
18,690 
14,056 
13,922 
12,018 
17,549 
16,713 
15,031 
14,976 
15,450 


33,478 
30,393 
17,843 
13,205 
14,165 
14,661 
11,451 

8,040 

8,788 

7,964 


1.34 
1.63 
1.27 
0.95 
1.18 
0.84 
0.69 
0.53 
0.59 
0.52 


5,842 
10,623 
15,211 
17,459 
22,025 
15,768 


11,131 
8,011 


15,136 
12,895 


1,212 
1,801 
2,283 
2,449 
2,710 
2,133 
1,876 
1,595 
1,285 

885 


0.21 
0.17 
0.15 
0.14 
0.12 
0.14 
0.12 
0.12 
0.12 
0.11 


224,865 
200,024 
214,517 
173,240 
111,867 
146,847 
117,150 
144,977 
187,578 
206,879 


16,079 
14,613 
12,255 
10,347 
8,516 
5,761 
4,368 


0.07 
0.07 
0.06 
0.06 
0.08 
0.04 
0.04 
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has contributed to this trend by 
increasing four-fold from 4 million to 
19 million pounds. Concurrently, pro- 
duction of all foodfish and of croaker 
in Alabama declined steadily between 
1973 and 1977, while shrimp landings 
increased singificantly. 

The fact that biological phenomena 
have had definite impacts on these 
trends is recognized. However, it is the 
contention of the authors that econom- 
ic factors have been predominant in 
explaining the recent virtual disappear- 
ance of foodfish production in Ala- 
bama. With recent increases in produc- 
tion, North Carolina and other east 
coast states have been able to meet the 
requirements of the east coast foodfish 
market. Given that these fisheries pos- 
sess a considerable advantage over 
Alabama in transportation costs, Ala- 
bama producers are effectively exclud- 
ed from the market except for very 
limited and sporadic quantities to meet 
temporary shortages in the east coast 
and northeastern markets. Until mar- 
ket conditions change—whether due to 
biological or economic factors—the 
foodfish industry will be limited to a 
very minor role in the Alabama fishery. 

At the present time, the foodfish fleet 
is comprised of a very large number of 
Bayou La Batre vessels that trawl 
primarily for shrimp and land food- 
fish incidental to shrimp catch. Hence, 
the population of vessels sampled for 
this survey consists of the approxi- 
mately 160 trawlers of length 60 feet or 
above, fishing out of Bayou La Batre. 


Data Description 


The financial data ised in this study 
were gathered by personal contact with 
vessel owners and/or managers opera- 
ting out of ports in Alabama, Missis- 
sippi, and Louisiana. Additional 
general information was obtained from 
National Marine Fisheries Service 
publications and other secondary 
sources. The samples represent 60 
precent (9 of 15 vessels) of the 1977 
industrial fleet and about 10 percent 
(16 of approximately 160 vessels) of the 
larger foodfish fleet. Cost data were 
available for the Mississippi and 
Louisiana industrial fish and Alabama 
foodfish fleets. Three industrial vessels 
had some cost items missing and the 
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missing data were generated based on 
average costs for similar size vessels. 
Value of production data were avail- 
able for all sample vessels. 

Variable cost categories included: 
ice; fuel; nets, supplies, and groceries; 
repair and maintenance; crew shares; 
payroll taxes and other employee- 
related expenses; and packing charges. 
Variable cost data reported by vessel 
owners were used. 

Fixed cost items included: insurance, 
depreciation, interest, and opportunity 
cost. Fixed charges for insurance and 
overhead are reported data, while 
charges relating directly to invest- 
ment—depreciation and interest for 
costs and returns budgets—were 
calculated in nominal dollars for new 
vessels. Specifically, the standard 
formula for straight-line depreciation 
is: D=(/-S)/ L, where D=yearly charge 
for depreciation, /=new vessel price, 
S=book salvage value, and L =depre- 
ciable life in years. 

New vessel prices were estimated 
from cost data collected from vessel 
owners. Owners were asked to estimate 
replacement cost of their vessels. These 
figures were deflated to January 1976, 
and 1977 new vessel prices for the 
industrial vessels, and to January 1977 
for foodfish vessels. Depreciation 
charges were calculated using straight 
line depreciation, with 8- and 10-year 
depreciable life and 15 percent salvage 
value for foodfish and industrial 
vessels, respectively. 

The difference in terminal value and 
book depreciated value should be 
specifically recognized. As noted, book 
salvage value was taken as 15 percent 
of original cost, based on accounting 
practices in use for the fishery. 
However, actual terminal value is 
generally much higher. The reason for 
this difference is that even in periods of 
minimal new vessel price escalations, 
most vessel owners have been able to 
sell or trade their vessels at the end of 
their holding period. In recent years, 
capital gains have been realized on 
some such sales of used vessels. 

Interest charges for costs and returns 
budgets, and interest and principal 
payments for cash flow budgets were 
calculated using 80 percent financing at 
9 percent interest; for 10 years with 


industrial vessels, 8 years with food- 
fish vessels; with 12 equally amortized 
payments per year. These terms were 
found to be representative from inter- 
views with vessel owners. The specific 
amount of interest reported in each 
costs and returns budget is for the sixth 
year of vessel life for industrial vessels, 
and the fifth year for foodfish vessels. 


Data Analysis 


A systematic procedure was estab- 
lished to assimilate and report the data 
for the two fleets of the Gulf groundfish 
fishery (Wardlaw and Griffin, 1974). 
Interest rate, percent financed, number 
of years financed, number of loan pay- 
ments per year, depreciation method, 
crew share agreement, rate of packing 
charges, payroll tax rate, discount rate, 
planning horizon, and object year 
under consideration were standardized 
within the two fisheries. This proce- 
dure is organized in a computer 
program format referred to as a 
budget-generator. The program re- 
ports results in the form of total costs 
and returns budgets, unit costs and 
returns budgets, and projected cash- 
flow budgets. 


Costs and Returns Budgeting 


Costs and returns budgets presented 
in this study are similar to the annual 
income statements used in business, 
with a subsection below each showing 
required return to equity capital and 
returns to owner’s labor and 
management. The formula used in 
calculating opportunity cost (required 
return to equity capital) is: OC=EX R, 
where OC=annual opportunity cost, 
E=equity, and R=required annual 
rate of return to equity captial. Op- 
portunity cost used in this study 
applies to equity capital only, since all 
vessels in the sample represented 
leveraged investments; therefore all 
returns should be measured with 
respect to the equity capital used to 
gain ownership of the income-pro- 
ducing assets. While those two items 
may be ignored for accounting 
purposes, they are important in 
economic and financial analysis. 

The equity requirement for 
investment in vessels was assumed to 
be a pool of liquid assets which could 





have been invested elsewhere. The rate 
of return for this pool of equity capital 
should be based on the rate on the next 
best alternative use of this capital. 
However, after the investment is 
committed the required return to 
equity capital must be adjusted to take 
into consideration this loss of liquidity. 
In general, the more liquid an 
investment, the less the risk associated 
with it (Hopkin et al., 1973:43). 
Furthermore, there is a_ trade-off 
between risk and rates of return—risk 
and return vary directly (Robinson and 
Wrightman, 1974:95). In other words, 
since a loss of liquidity occurs after the 
purchase of a shrimp vessel, a “risk 
premium” must be added to the rate of 
return on an annual basis for the next 
best alternative use for the equity 
capital The “risk premium” is 
somewhat arbitrary in that each vessel 
owner is in a unique situation and he 
has different risk-return preferences 
and investment alternatives. For this 
study the yield of Baa corporate bonds 
was chosen as a base and the risk 
premium, for the sake of simplicity, 
was figured at 2.0 percent. 

Returns to owner’s labor and 
management are simply excess returns 
over the fixed and variable costs. No 
absolute requirements were applied 
here, although each vessel owner must 
evaluate that item in terms of his own 
abilities. 

Cash Flow Budgeting 

The cash flow budget is a measure of 
the projected timing and magnitude of 
cash inflows and outflows for the 
business under consideration, for a 
given period of time (Hopkin et al., 
1973:118). More than any other type of 
budget, it is a measure of the relative 
liquidity of a firm. It identifies those 
periods that should exhibit a shortage 
of cash, indicating the need for 
arrangements for additional cash, and 
also those periods which exhibit an 
excess of cash above projected needs, 
indicating the opportunity for other 
investments (including early loan 
retirements) to best utilize that excess. 
The cash flow projections are on an 
annual basis and illustrate the demands 
on cash for a planning horizon for the 
life of the vessel, assuming that the 
conditions existing in a particular year 
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would hold for the entire period. 
Monthly cash flows are available only 
for the industrial fleet for the years 
1976 and 1977. 


Investment Analysis 


Investigating the feasibility of any 
investment alternative is at best a very 
subjective undertaking. Each vessel 
owner must set those standards of 
performance for the investment which 
are most meaningful in terms of his 
own situation. However, without some 
set of established criteria for evalua- 
tion, no basis for decision would exist. 
For this study, two methods of dis- 
crimination were established: 1) inter- 
nal rate of return to original equity 
capital, and 2) payback period. 


Internal Rate of Return Criterion 


Internal rate of return to equity 
capital analysis is a standard tool used 
to evaluate investments, and is a 
measure of the time costs of cash flows. 
The internal rate of return to equity is 
the discount rate necessary to set the 
sum of the present values of the net 
cash inflows per period equal to the 
original equity requirement (Hopkin et 
al., 1973:206). The forumla used to 
calculate internal rate of return (IRR) 
to equity is: 


p. 
f=5F, (1+d)", (d=IRR) 


where / = initial investment (equity re- 
quirements), N=planning horizon in 


years, n=specific period in years, 


P,,=net cash inflow for a period n, 
d=discount rate which equates initial 
investment and present value of net 
cash inflows, or internal rate of return 
(IRR). 


Payback Period 


The payback period of an invest- 
ment with respect to the equity require- 
ment is the length of time that elapses 
between the initial investment and that 
period when the accumulated flow of 
undiscounted net operating returns 
generated by the investment equals the 
investment. 


Results 


For this analysis, vessels were 
classified into industrial and food fish 
categories. Hence, this discussion 
examines costs and returns informa- 
tion by fleet, beginning with the 
industrial groundfish vessels. It should 
be pointed out that depreciation and 
interest shown in the following tables 
are based on new replacement cost of 


Table 3.—1976 average annual costs and returns in 
dollars for nine Gulf of Mexico industrial groundfish 
vessels in a class of 65-143 feet in overall length, 
all type(s) of construction, and 300-840 horsepower. 
Vesseis made an average of 27.4 fishing trips of 6.1 days 
(167.1 total days fishing) average duration during the 
period. 





Item Amount ($) 





Returns' 
Gross receipts from shrimp 
Gross receipts from ground- 
fish 159,065 


167,113 


8,048 


Total receipts 


Costs 
Variable costs not directly 
proportional to catch 
Fuel? 
Nets, supplies and gro- 
ceries 
Repair and maintenance 


Subtotal 


Other variable costs 
Crew shares® 
Payroll expenses‘ 
Packing‘ 


Subtotal 


Total variable costs 119,052 
Returns above variable 

costs 
Fixed costs 

Insurance 

Depreciation® 

Overhead® 

Interest’ 


Total fixed costs 
Total costs of operation 190,611 


Total profit or loss from 


operations -23,498 





Required return to equity 
capital® 

Return to owners labor and 
management 


27,226 


-50,724 





‘Based on an average of 5,266,444 pounds of groundfish 
landed at an average of $0.03 per pound. 

2Average gallons of fuel used was 98,162 gallons. 
3Based on share agreement of 21.58 percent 

‘Based on reported amounts. 

5Method of depreciation: Straight line; Depreciable life of 
10 years; object year = 6; New cost of vessel = $489,811; 
Percent salvage value = 15 percent. 

‘Includes office, professional, and license expenses. 
7Based on interest rate of 9.00 percent, 80 percent of new 
vessel cost financed for 10 years, 12 equally amortized 
payments per year. 

’Equity consists of down payment plus any negative net 
cash inflows to date. Required rate of return is 11.99 
percent. 
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the vessel. However, for comparisons, 
since depreciation and interest (which 
are calculated based on vessel cost) are 
the major portion of fixed costs for 
owning a vessel, results are also given 
for net returns where depreciation and 
interest are calculated on the present 


value of the vessel currently being 
operated. 


Industrial Vessels 


The industrial fleet is made up of a 
variety of vessel types and sizes. 
Among the nine sampled vessels, for 


example, length ranged from 65 to 143 
feet, and power from 300 to 840 horse- 
power. However, only two of the 
vessels are less than 85 feet in length. 

Monthly costs and returns data for 
these vessels are accumulated on the 
basis of the fiscal year most commonly 


Table 4.—1976 average annual cash flow statement in dollars for nine Gulf of Mexico industrial groundfish vessels in a class of 65-143 feet in overall 


length, all type(s) of construction, and 300-840 horsepower. 





Year 





Item 


5 





Loan information’ 
Investment requirement 
Equity requirement 
Loan balance 


489,811 
97,963 
391,848 


Cash flow 

Total sales 

Capital sales 

Total cash inflow 

Cash operating expenses? 


Loan payment' 
Principal portion 
Interest portion 


Income taxes® 
On ordinary income 0 
On recaptured depr.‘ 0 
On capital gains‘ 0 


97,963 
97,963 
-97,963 
-97,963 


Capital purchases (equity)' 
Total cash outflow 

Net cash inflow 
Cumulative cash position 


366,520 


167,113 


167,113 
129,066 


25,328 
24,238 


178,632 
-11,519 
-119,482 


0 0 0 0 0 0 
0 0 0 0 0 0 
338,816 308,514 275,369 239,115 199,460 


167,113 167,113 167,113 167,113 167,113 
0 0 0 0 0 0 
167,113 167,113 167,113 167,113 167,113 
129,066 129,066 129,066 129,066 129,066 


27,704 
31,862 


30,302 
29,263 


33,145 
26,421 


36,254 
23,312 


39,655 
19,911 


0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 


0 0 0 0 0 0 
188,632 184,631 188,632 188,632 188,632 
-21,519 -21,518 -21,519 -21,519 -21,519 

-141,001 -162,519 -184,038 -205,557 -227,076 


0 0 0 
0 0 0 
156,086 108,643 56,749 


167,113 167,113 

0 0 
167,113 167,113 
129,066 129,066 


167,113 
489,811 
656,924 
129,066 


167,113 

0 
167,113 
129,066 


43,374 
16,191 


47,443 
12,123 


51,894 
7,672 


56,761 
2,804 


0 0 0 

0 0 0 

0 0 0 

0 0 0 0 
188,631 188,632 188,632 280,225 


-21,518 -21,519 -21,519 376,699 
-248,594 -270,113 -291,632 85,057 





Internal rate of return = 6.53 percent 





‘Based on new vessel cost of $489,811; 80 percent financed for 10 years, 12 equally amortized payments per year, at 9.00 percent interest rate 


?Exclusive of principal and interest payments. 


’Based on income tax rate of 22 percent. 
‘Based on sales price of $489,811. 


Table 5.—Monthly cash flow analysis in dollars for nine Gulf of Mexico industrial groundfish vessels ina class of 65-143 feet in overall length, all type(s) of construction, 


and 300-840 horsepower for the 12 months beginning April 1976. 





Item Apr. 


May 


June July Aug. Sept. Oct. 





Nov. Dec. Jan. Feb Mar 





Inflow 

Production 
Receipts from shrimp sales 
Receipts from industrial fish sales 
Total receipts from operations 


Outflow 

Variable cash operating expenses 
Fuel 
Nets, supplies and groceries 
Repair and maintenance 
Packing 
Crew shares 
Payroll taxes and expenses 
Total 

Return above variable cost 

Cumulative return above variable cost 


Fixed cash expenses 
Insurance 
Overhead 
Loan repayment 
Total 


Total cash outflow 
Net cash flow 
Cumulative cash position for year 


1,613 
18,402 
20,015 


3,194 
1,206 
1,008 
121 
4,174 
404 
10,107 
9,908 
46,291 


702 
59 
4,968 
5,729 


15,835 
4,179 
5,702 


2,233 
1,512 
1,749 
60 
2,618 
127 
8,299 
2,407 


48,698 43,968 


737 702 
60 109 
4,968 4,968 
5,765 5,779 


14,064 
-3,358 
2,344 


16,026 
-10,509 
-8,165 
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used in the fleet, | April through 31 
March. For the fiscal year beginning | 
April 1976 the average vessel was out of 
port 167 days landing limited shrimp 
and 5.266 million pounds of ground- 
fish, valued at $167,113 (Table 3). 
Total costs were $190,611 which 
exceeds total sales by $23,498, on the 
average. Of the items making up total 
costs, fuel, crew shares, and depreci- 
ation are the most important. Depreci- 
ation and interest are based on average 
1976 new vessel cost of $489,811. 

Annual costs and returns are also 
estimated based on present values of 
vessels (deflated to 1976) as opposed to 
new replacement cost. For the year 
1976, the average present value of the 
industrial groundfish vessel was 
$307,399. The substitutions of this 
vessel cost reduced total costs from 
$190,611 to $167,691, due to large 
decreases in fixed costs for depreci- 
ation and interest. Hence, average 
vessel losses using the present value 
basis of vessel valuation are $578. 

As noted in Table 4, expected 
internal rate of return, based on 1976 
costs and returns, over a 10-year 
ownership period, is 6.53 percent. 
However, it should be noted that there 
is a positive return only because the 
vessel can be sold at a relatively high 
price at the end of the period. Each year 
of operation prior to year 10 is charac- 
terized by a negative net cash inflow 
from operations. A monthly cash flow 
analysis for 1976 indicates that the 
months from July through October 
constitute the only period in which 
positive cash flows are generated 
(Table 5). 

The year beginning | April 1977 is 
characterized by even poorer average 
operating conditions than those exper- 
ienced by the fleet in 1976 (Table 6). 
There are a number of reasons for this. 
Total groundfish landings for the fleet 
decreased for the third consecutive 
year (Fig. 2). The impact of decreased 
catch is particularly noticeable on the 
sample of nine vessels, since two of 
these were involved in legal action 
during 1977 and were not in operation 
for several months. Relative to costs, 
fuel price increased in 1977, and all 
fixed costs increased considerably over 
1976 averages. The result is greater 


average losses in spite of an increase in 
average ex-vessel price received for fish 
of about 0.5 cent per pound. 

On an annual basis, average sales are 
$151,459 (down $15,564 from the pre- 
vious year), total costs are $192,199, 
and average losses are $40,740 per 
vessel, with fixed financing (depreci- 
ation and interest) costs based on the 
average vessel, new replacement cost 
procedure (Table 6). Landings of 
groundfish are down from an average 
of over 5.2 million pounds to 4.067 
million pounds. If the present value 
basis of vessel valuation is applied, 
losses for the year are $16,352. 

The cash flow statement based on 
1977 costs and returns for a 10-year 
financing period shows negative net 
cash inflows for every year except year 
10 in which the vessel is sold (Table 7). 
However, cumulative losses are such 
that sale of the vessel does not result in 
complete recovery of net cash outflow. 

Only in August and September did 
average 1977 operations result in a 
positive net cash flow for industrial 
vessels (Table 8). In summary, the data 
indicate that the conditions in the 
industrial groundfish industry have 
deteriorated in the last 2 years, and that 
the combination of increasing costs, 
decreasing catch, and relatively low ex- 
vessel price is essentially responsible. 


Foodfish Vessels 


With respect to the foodfish fleet, 
there is considerably less variation 
in vessel configuration than in the 
industrial fleet. Sample vessels range 
from 65 to 85 feet in length and from 
330 to 420 horsepower. Costs and 
returns data were accumulated for 
these vessels for calendar year 1977. 
The total foodfish vessels made an 
average of over 15 trips during 1977, 
for an average duration of over 12 days 
(Table 9). Landings of foodfish average 
84,407 pounds and of shrimp, 65,695 
pounds. Financial operating condit- 
tions for this fleet are much more re- 
sponsive to shrimp catch and price 
than to groundfish conditions, since 
receipts from fish constitute only about 
8 percent by value of vessel receipts. 

The total costs of operating a large 
vessel based on new replacement cost 
in 1977 was $156,425 and net revenue 


Table 6.—1977 average annual costs and returns in 
dollars for nine Gulf of Mexico industrial groundfish 
vessels in a class of 65-143 feet in overall length, all 
type(s) of construction, and 300-840 horsepower. 
Vessels made an average of 25.2 fishing trips of 6.1 days 
(153.7 total days fishing) average duration during the 
period. 





Item Amount ($) 





Returns' 
Gross receipts from shrimp 
Gross receipts from ground- 
fish 141,774 


151,459 


9,685 


Total receipts 


Costs 
Variable costs not directly 
proportional to catch 
Fuel? 
Nets, supplies and gro- 
ceries 
Repair and maintenance 


Subtotal 


Other variable costs 
Crew shares? 
Payroll expenses‘ 
Packing‘ 


Subtotal 


Total variable costs 115,837 


Returns above variable costs 35,622 
Fixed costs 

Insurance 

Depreciation‘ 

Overhead® 

Interest’ 


Total fixed costs 76,362 


Total costs of operation 192,199 


Total profit or loss from 
operations 





Required return to equity 
capital® 


Return to owners labor and 
management 





1Based on an average of 4,067,000 pounds of groundfish 
landed; at an average price of $0.035 per pound. 
?Average gallons of fuel used was 88,476 gallons. 
’Based on share agreement of 24.41 percent. 

*Based on reported amounts. 

5Method of depreciation: Straight line; Depreciable life of 
10 years; Object year = 6; New cost of vessel = $521,159; 
Percent salvage value = 15 percent 

Includes office, professional, and license expenses. 
‘Based on interest rate of 9.00 percent, 80 percent of new 
vessel cost financed for 10 years, 12 equally amortized 
payments per year. 

‘Equity consists of down payment plus any negative net 
cash inflows to date. Required rate of return is 11.12 
percent. 


was $5,866 (Table 9). Based on re- 
quired return to equity capital of 11 
percent, average returns to Owners 
labor and management are $961. If 
vessels are valued at estimated present 
value, deflated to 1977, the costs and 
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Table 7.—1977 average cash flow statement in dollars for nine Gulf of Mexico industrial groundfish vessels in a class of 65-143 feet in overall length, all 
type(s) of construction, and 300-840 horsepower. 








Year 





Item 





Loan information 
Investment requirement 
Equity requirement 
Loan balance 


521,159 0 0 0 0 0 0 0 0 0 
104,232 0 0 0 0 0 0 0 0 0 
416,927 389,978 360,501 328,259 292,993 254.419 212.226 166.075 115,595 50,330 


Cash flow 

Total sales 151,459 151,459 151,459 151,459 
Capital sales 0 0 0 0 
Total cash inflow 151,459 151,459 151,459 151.459 
Cash operating expenses 126,715 126,715 126,715 126,715 


151,459 
521,159 
672.618 
126,715 


151,459 
0 


151.459 151,459 151,459 151,459 
0 0 0 0 


151,459 
126.715 


151,459 
126,715 


151.459 
126,715 


151,459 
126,715 


151,459 
126,715 


Loan payment 
Principal portion 
Interest portion 


26,949 
36,429 


29,477 
33,901 


25,266 
28,112 


45.151 
17,228 


50,480 
12,898 


55,215 
8,153 


Income taxes 
On ordinary income 0 0 0 0 0 0 0 0 0 0 
On recaptured depr.* 0 0 0 0 0 0 0 0 0 0 97.457 
On capital gains' 0 0 0 0 0 0 0 0 0 0 0 


Capital purchases (equity) 
Total cash outflow 

Net cash infiow 
Cumulative cash position 


104,232 0 0 0 0 0 0 0 0 0 0 
104.232 190,093 190,093 190,093 190.093 190.093 190,093 190,094 190.093 190,093 287.550 
-104,232 -38,634 -38,634 -38,634 -38.634 -38.634 -38.634 -38.635 -38,634 -38.634 385,053 
-104,232 -142,.866 -181.500 -220,134 -258.758 -297.402 -336.036 -374,571 -413,305 -451,939 -66,871 





Internal rate of return=1.00 percent 





Based on new vessel cost of $521,159; 80 percent financed for 10 years 
Exclusive of principal and interest payments 

Based on income tax rate of 22 percent 

Based on sales price of $521,159 


12 equally amortized payments per year. at 9.00 percent interest rate 


Table 8.—Monthly cash flow analysis in dollars for nine Gulf of Mexico industrial groundfish vessels in a class of 65-143 feet in overall length, all type(s) of contruction, 
and 300-840 horsepower for the 12 months beginning April 1977. 





Item Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar 





Inflow 

Production 
Receipts from shrimp sales 
Receipts from industrial fish sales 
Total receipts from operations 


Outflow 
Variable cash operating expenses 
Fuel 2.500 
Nets, supplies and groceries 1.286 612 
Repair and maintenance 863 1,217 
Packing 98 26 
Crew shares 4.449 1,546 
Payroll taxes -25 51 
Total 9.171 5,387 


1,935 


and expenses 


Return above variable cost 
Cumulative return above variable cost 


9.095 
31,805 


214 
39.279 38,711 
Fixed cash expenses 

Insurance 339 339 802 802 802 

Overhead 88 ] 69 64 70 
Loan repayment 5.920 5.920 5.920 5.920 
Total 6.347 6.791 6.786 6.792 


Total cash outflow 
Net cash flow 
Cumulative cash position for the year 


18.536 
3.849 
-12.506 


15.962 
2.304 
-9.224 


20.632 
-6.145 
-15,539 


9,973 
-6,360 
-28,529 





returns situation is somewhat changed. 
Total costs are reduced to $147,966 due 
to decreased depreciation and interest 
costs, and average net revenue from 
operations is $14,295. 
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The annual cash flow statement for 
the foodfish fleet shows an internal rate 
of return of 27.63 percent and a 
positive net cash inflow every year after 
the initial investment is made (Table 


10). However, cumulative cash posi- 
tion is negative until the vessel is sold in 
year eight. 

In summary, the Alabama shrimp 
and foodfish vessels appear to have had 





Table 9.—1977 average annual costs and returns in 
dollars for 16 Gulf of Mexico shrimp and foodfish vessels 
in a class of vessels of over 65 feet in overall length, all 
type(s) of construction, and 330-420 horsepower. 
Vessels made an average of 15.5 fishing trips of 12.2 days 
(189.1 total days fishing) average duration during the 
period. 





Item Amount ($) 





Returns 
Gross receipts from fish’ 
Gross receipts from shrimp‘ 
Total receipts 


11,950 
150,341 


162,291 


Costs 
Variable costs not directly 
proportional to catch 
Ice 
Fuel? 
Nets, supplies and gro- 
ceries 
Repair and maintenance 


Subtotal 


Other variable costs 
Crew shares‘ 
Payroll expenses 


Subtotal 


Total variable costs 116,372 
Returns above variable 
costs 


Fixed costs 
Insurance 
Depreciation* 
Overhead 
Interest® 


Total fixed costs 
Total costs of operation 


156,425 


Total profit or loss from 
operations 





Required return to equity 
capital’ 
Returns to owners labor and 


management 961 





‘Based on an average of 84,407 pounds of fish landed; at 
an average price of $0.14 per pound 

Based on an average of 65,695 pounds of shrimp landed; 
at an average price of $2.29 per pound 
‘Average gallons of fuel used was 59.454 gallons 
‘Based on share agreement of 30.62 percent 
Based on reported amounts 
°Method of depreciation: Straight line; Depreciable life of 
8 years; Object year = 5; New cost of vessel = $222,969; 
Percent salvage value = 15 percent. 

Includes office, professional, and license expenses. 
‘Based on interest rate of 9.00 percent, 80 percent of new 
vessel cost financed for 8 years, 12 equally amortized 
payments per year 
°Equity consists of down payment plus any negative net 
cash inflows to date. Required rate of return is 11.00 
percent 


a reasonably successful year in 1977, 
based on costs and returns data for that 
year. This performance was due 
primarily to good returns for shrimp- 
ing operations, since none of the vessels 
in the sample fished exclusively for 
foodfish because of market conditions 


Table 10.—1977 average annual cash flow statement in dollars for 16 Gulf of Mexico shrimp and foodfish vessels in a 
class of vessels of over 65 feet in overall length, all type(s) of construction, and 330-420 horsepower. 





Loan information’ 
Investment requirement 
Equity requirement 
Loan balance 


222,969 
44,594 
178,375 162,422 144,973 
Cash flow 

Total sales 

Capital sales 

Total cash inflow 

Cash operating expenses: 


162,291 162,291 
0 0 


162,291 
124,211 


162,291 
124,211 


Loan payment' 
Principal portion 
Interest portion 


15,953 
15,406 


17,449 
13,909 


Income taxes® 
On ordinary income 0 0 105 
On recaptured depr.* 0 0 0 
On capital gains‘ 0 0 0 


Capital purchases (equity)! 
Total cash outflow 

Net cash inflow 
Cumulative cash position 


44,594 0 0 
44,594 155,570 
44,594 6,721 
-44,594 -37,873 


6.617 


0 
125,887 


162,291 
0 


162,291 
124,211 








0 0 
0 0 
57,199 29,879 


105,011 82,176 


162,291 162,291 162,291 
222,969 
385,260 


124,211 


162,291 162,291 
0 0 


162,291 162,291 
124,211 124,211 


162,291 
124,211 


162,291 
124,211 


19,086 
12,273 


20,876 22,835 
10,482 8,524 


24,977 
6,382 


27,320 
4,039 


29,882 
1,476 


465 859 1,290 1,761 2,277 2,841 
0 0 0 0 0 41,694 
0 0 0 0 0 0 


0 0 0 0 0 0 
156,428 156,860 200,104 
5,863 5,431 185,156 
-19,137 -13,706 180,854 





Internal rate of return=27.63 percent 


Based on new vessel cost $222,969; 80 percent financed for 8 years, 12 equally amortized payments per year, at 9.00 


percent interest rate 

°Exclusive of principal and interest payments 
Based on income tax rate of 22 percent 
‘Based on sales price of $222,969 


already discussed. In spite of good 
overall results in 1977, increasing costs 
throughout the industry and the high 
variability in ex-vessel shrimp prices 
contribute to continued uncertainty in 
the fleet. 

For both industrial and foodfish 
fleets, the very high prices for new and 
used vessels in recent years is an issue of 
major impact on investment decisions 
and projected cash flows. 
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Estimates of Bottom Temperature 
From Fish Captured in Lobster Traps 


STEVEN K. COOK and R. WYLIE CRIST 


Introduction 


The distributional relationships 
between some commercially important 
species, like lobster or red crab, and 
temperature have been well document- 
ed (Schroeder, 1959; Cobb, 1976). 
These relationships have also been 
noted by some fishermen, and many 
recognize the potential of increased 
catches by correlating temperature 
data with their fishing strategy. 

Because of widespread interest in a 
simple method for determining bottom 
temperatures, Richard Allen, captain 
of the MV Jennie and Jackie, related 
to the authors a technique for estimat- 
ing bottom temperatures which had 
been suggested to him by John Bordon, 
captain of the MV Orin C., and 
Raymond Palombo, captain of the 
MV Kristen and Michael. This 
technique involved the insertion of a 
thermometer into the anal vent and 
measuring internal body temperature 
of various bottom-dwelling fishes that 
were caught in lobster traps. Because 





ABSTRACT— Preliminary field experi- 
ments have shown that the internal body 
temperature of fish captured in lobster 
traps is a reasonable indicator of actual 
bottom temperature if the internal 
temperature is measured by insertion of a 
thermistor through the anal vent as soon 
as the fish is brought on deck, and if the 
fish captured are over 65 cm (25 inches) 
in length. Fish as small as 32 cm (=12.5 
inches) can be utilized provided they are 
caught in isothermal or shallow water 
(<40 m) which involves a short hauling 
time to the surface. This procedure 
provides fishermen with an inexpensive 
technique for determining bottom temper- 
atures. 
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bottomfish cannot regulate their 
internal temperature (Carey et al., 
1971), the idea of correlating their 
internal temperatures with bottom- 
water temperatures appeared plausi- 
ble. Two problems made it difficult to 
ascertain bottom temperature by this 
method. First, and most serious, was 
the lack of actual bottom temperature 
data with which to compare the 
internal temperatures and, secondly, 
the movement of the fish frequently 
broke the thermometer. With the help 
of Allen, we designed an experiment as 
part of our Ship of Opportunity Pro- 
gram (SOOP) that provided the 
necessary bottomwater temperature 
data and measurements of the intern- 
al body temperatures of many fish. 


Methods 


An expendable bathythermograph 
(XBT) system and an electronic 
Digitemp system!, in conjunction with 
a Tripp Lite Power Verter, provided 
the means for measuring bottomwater 
and internal temperature and for 
converting the 12-volt DC power 
supply of the MV Jennie and Jackieto 
110-volt AC power. The Digitemp 
system, utilizing a thermistor encased 
within a protective metal shield about 
11.5 cm (4.5 inches) in length and 3 mm 
(% inch) in diameter, alleviated the 
problem of glass thermometer break- 
age. 

Bottom temperature and_ internal 
fish temperature data were collected on 
1 and 2 August 1978 at four different 
trap locations on the continental shelf 


7 : . ‘i ss 
Mention of trade names or commercial firms 
does not imply endorsement by the National 
Marine Fisheries Service, NOAA. 
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and upper slope off southern New 
England, one south of Nantucket 
Shoals at 38 m (21 fm) depth, and three 
in the area of Block Canyon at depths 
ranging from 249 to 268 m (136-147 
fm) (table 1). At the shallow station 
nearly all the fish caught in traps were 
sculpin (Myoxocephalus sp.) with a 
few hake ( Urophycis sp.). The deeper 
traps contained mostly hake and some 
tilefish, Lopholatilus chamaeleonti- 
ceps. A total of 35 fish were used for 
determination of internal temperatures. 
Because of their relative abundance, 
only temperature data collected from 
sculpin and hake were used in this 
report. 

At each station, as the first lobster 
traps were being hauled to the surface, 
the air temperature was read and 
recorded. Whenever a fish was ina trap 
as it surfaced, it was grabbed with a 
gloved hand by the gills and snout and 
the Digitemp thermistor probe inserted 
through the anal vent as deep into the 
fish’s body as probe length would 
permit. As soon as the temperature 
stabilized (after about 15-20 seconds) it 
was recorded; then the length of the 
fish was measured and recorded. If 
more than one fish was in a trap, only 
the largest individual was selected. 


Results and Discussion 


The internal temperature measure- 
ments taken from fish captured from 
the station at 38 m (21 fm) accurately 
reflected bottom temperature. The 
average internal temperature of eight 
sculpin ranging in length from 32 to 51 
cm (12.5-20 inches) was 12.8°C 
(standard deviation+0.10°C) which 
is identical with the observed bottom 
temperature (Table 1). The observa- 
tions are similar to those of Simpson 
(1908) and Britton (1924) who found 
the internal temperatures of various 
species of fish taken at depths of less 
than 30 m to fall within 0.7° C of local 
water temperature as measured by 
reversing thermometer. At this 





shallow station the water column was 
nearly isothermal (Fig. 1A), and 
traps reached the surface relatively 
fast (within | to 2 minutes), thus there 
was very little change in the internal 
fish temperature during retrieval. 
Fish captured from depths ranging 
between 249 and 268 m had internal 
temperatures ranging from 9.5° to 
12.1°C while bottom temperatures 
ranged only from 9.0° to 9.6°C 
(Table 1). The XBT observations 
made at these three stations show that 
as the traps were brought to the 
surface, all the fish were exposed to 
similar increases in temperature (Fig. 
1B, C, D). In depths between 200 and 
50 m the fish were exposed to temper- 
atures ranging from about 10.0° to 
14.1°C. Above 20 m a strong thermo- 


cline existed and temperatures rose 
sharply to nearly 24.0°C at the 
surface. The time required for haul- 
ing traps and captured fish to the 
surface was 6-8 minutes. 

For the purposes of this study it was 
assumed that the body temperature of 
the fish represented an integration of 
the bottom temperature and variations 
within the water column. The differ- 
ences between observed internal fish 
temperatures and bottom temperature 
are assumed to reflect a relationship 
between fish size and the water column 
temperatures experienced by the fish 
during ascent. The similarity of vertical 
temperature gradients and depths 
encountered at the three deep stations 
allowed the data to be combined. 

The capacity of a fish body to act as 


Table 1.—List of data collected from four trap locations showing the water depth, XBT and station number, 
bottom temperature, type and length of fish caught, internal temperatures of fish, and the difference between 


internal temperature and bottom temperature. 
Water 
depth 
M(F) 


Bottom 
temp. (BT) 
C( °F) 


XBT 


per stn. Fish 


= Teepe ees 
(IT-BT) 
°C (°F) 


Internal Ls 
temp. (IT) 
a 


Length 


cm (in) Date 


an insulator, or retain an initial tem- 
perature, is considered to be propor- 
tional to the ratio of the surface area, 
over which heat is absorbed or 
radiated, to volume. The surface area 
of a fish may be approximated by the 
square of its length (L’) times a 
constant, and volume approximated 
by cube of length (L*) times a 
constant (Ricker, 1975; Fabens, 
1965). Thus, the change in internal 
temperature of a fish (AT) is pro- 
portional to functions of length, or 
AT as 


or, AT ot : 
L 


That is, the internal temperature 
change of a fish is inversely proportion- 
al to its length. Therefore, variations in 
temperature encountered through the 
water column will tend to have more 
effect on smaller fish than larger fish. 
The data taken from the deep stations 
verified this notion, showing a tenden- 
cy for the internal temperature of large 


fish to more closely resemble bottom 
temperature than small fish. 

There is a significant relationship 
between fish length and the difference 
between internal and bottom water 
temperatures. The equation for the line 
describing these data was found by 
regression analysis to be: AT =(274.9/ 
L)-4.04, where AT = the temperature 
change during ascent and L =fish length 
(Fig. 2). From this relationship the 
equation and resulting regression line 
may be applied such that an estimate of 
bottom temperature can be determined 
from the internal temperature of a 
hake. For example, given verticle 
temperature gradients and depth 
ranges, similar to those considered 
here, bottom temperature can be 
determined from a hake of 50 cm in 
length by subtracting 1.4°C (2.3°F) 
from the measured internal tempera- 
ture. Similarly, for the hake of 55 cm,a 
1.0°C (1.8°F) subtraction from inter- 
nal temperature is required, and for a 
fish 70 cm, no temperatue correction is 
needed. The standard error of the 
estimates of temperature difference is 
such that bottom temperature can be 


12.7 (54.9) 
12.7 (54.9) 
12.9 (55.2) 
12.9 (55.2) 
12.8 (55.0) 
12.8 (55.0) 
12.8 (55.0) 
12.9 (55.2) 


51 (20.0) 
42 (16.5) 
41 (16.0) 
39 (15.2) 
36 (14.2) 
34 (13.2) 
33 (13.0) 
32 (12.5) 


38 (21) 11/40 12.8 (55.0) Sculpin 

* 0.1 (0.1) 
0.1 (0.2) 
0.1 (0.2) 
0.0 (0.0) 
0.0 (0.0) 
0.0 (0.0) 
0.1 (0.2) 
Ave 


38 (15.4) 12.8 (55.0) 


249 (136) 9.5 (49.1) Hake 65 (25.5) 
F 60 (23.5) 
58 (22.7) 
57 (22.5) 
49 (19.3) 
48 (19.0) 
48 (19.0) 


42 (16.5) 


9.5 (49.1) 
10.2 (50.4) 
9.8 (49.6) 
9.5 (49.1) 
10.6 (51.1) 
11.0 (51.8) 
10.3 (50.5) 
11.9 (53.4) 


0.0 (0.0) 
0.7 (1.3) 
0.3 (0.5) 
0.0 (0.0) 
1.1 (2.0) 
1.5:(2:7) 
0.8 (1.4) 
2.4 (4.3) 


2 Aug. 1978 


Ave 53 (20.9) 10.4 (50.8) 


252 (138) 9.6 (49.3) Hake 58 (22.7) 
4 56 (22.0) 
52 (20.5) 
50 (19.7) 
50 (19.7) 
49 (19.3) 
46 (18.0) 
43 (17.0) 
42 (16.5) 


10.1 (50.2) 
10.6 (51.1) 
11.1 (52.0) 
10.7 (51.3) 
10.8 (51.4) 
11.1 (52.0) 
10.9 (51.6) 
12.1 (53.8) 
12.0 (53.6) 


2 Aug. 1978 


2.4 (4.3) 


Ave. 50 (19.7) 11.0 (51.8) 


268 (147) 9.0 (48.2) Hake 63 (24.8) 
‘ 60 (23.5) 
60 (23.5) 
52 (20.5) 
49 (19.3) 
48 (19.0) 
47 (18.5) 
45 (17.7) 
43 (17.0) 


52 (20.5) 


10.2 (50.2) 
9.9 (49.8) 
9.5 (49.1) 
10.9 (51.6) 
10.7 (51.3) 
10.8 (51.4) 
11.7 (53.1) 
11.6 (52.9) 2.6 (4.7) 
11.9 (53.4) 2.9 (5.2) 


10 8 (51.4) 


1.2 (2.0) 
0.9 (1.6) 
0.5 (0.9) 
1.9 (3.4) 
1.7 (3.1) 
1.8 (3.2) 
2.7 (4.9) 


2 Aug. 1978 
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Figure |.—XBT traces taken at trap locations. A, south 
of Nantucket Shoals. B-D, near Block Canyon. 


estimated using Figure 2 to within 
+0.5°C (0.9°F) for hake of lengths 
from 40 to 70 cm. 

It should be noted that during this 
study the differences between bottom 
and surface temperatures of the three 
deep stations were greater than those 
found during most of the year, indica- 
ting that during the time of the 
experiment the maximum internal 
temperature changes (AT) should have 
been encountered. 

Under these extreme temperature 
gradients (approximately 15.0°C), fish 
over 60 cm in length gave internal 
temperatures within 1.2°C of observed 
bottom temperature. Smaller changes 
in internal temperature should occur 
during times of the year when the 
water column temperature gradient is 
less extreme. Such a case was observ- 
ed at the 38 m depth station where the 
water was nearly isothermal and very 
small changes in internal temperature 
were found. Therefore, during most 
of the year the internal temperature 
of fish over 60 cm in length will be 
within +1 °C of the bottom tempera- 
ture. 


Conclusions 


These preliminary results suggest 
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that an inexpensive determination of 
bottomwater temperatures may be 
ascertained from the internal temper- 
tures of bottom-dwelling fish. Several 
problems still exist. First, seasonal 
water column temperature fluctua- 
tions will change the nature of inter- 
nal temperature changes. Secondly, 
the amount of time required to bring 
a fish from the bottom to the surface 
is dependent on depth, and only two 
depths are considered here. More 
precise knowledge of timing (winch 
speeds, hauling time, etc.) and trap 
spacing VS depth of water would be 
necessary to develop a more precise 
relationship over a wider range of fish 
sizes and conditions. Further study 
would be required at different times of 
the year, of other species of fish, and 
over several more depths before the 
full utility of this method could be 
established. 
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NOAA/NMFS Developments 


New National Fisheries 
Policy Principles Outlined 


Principles of the first National 
fisheries policy ever developed by any 
American President, expected to mark 
the beginning of an era of substantial 
and sustained growth bringing the U.S. 
fishing industry to its full potential, 
were made public on 23 May. Anne 
Wexler, Assistant to the President, 
spelled out the principles in a lunch- 
eon address at a National fisheries 
development conference being held in 
Springfield, Va. The principles were 
approved by President Carter. 

Noting that the Fisheries Conser- 
vation and Management Act of 1976 
provides the basic framework for 
assuring a continuing optimum yield 
from the 200-mile fishery zone, Wexler 
said the goals of that act would be 
reaffirmed. 

Additionally, an active partnership 
among the fishing industry, state and 
local governments, and the Federal 
government will be sought. It will be 


based on a mutual desire to limit 
Federal intervention, protect the 
environment, perpetuate resources, ex- 
pand the harvesting and development 
potential, and meet responsibilities to 
provide sufficient food. When Federal 
financial assistance is justified, Wexler 
said, the Federal government must be 
prepared to respond. 

The former Deputy Undersecretary 
of Commerce pledged that the Admin- 
istration would support legislation for 
the development of new fisheries and 
would take steps to ensure efficient and 
better utilization of existing Federal 
programs for industry assistance and 
development. 

The economic impact of regulations 
affecting the fishing industry will be 
analyzed to ensure that all regulatory 
agencies are aware of the impact, she 
said, and trade talks to improve the 
access for U.S. fish products to foreign 
markets will continue to be held. 


Wexler further stated that the prin- 
ciples were being immediately imple- 
mented in the release of Saltonstall- 
Kennedy Funds (see related item 
below). 


New Federal Policy 
Aids Commercial Fishing 


Proposed legislation reflecting a 
new Federal policy on developing 
commercial fishing resources to be 
introduced by the Administration was 
announced on 23 May by Richard A. 
Frank, Administrator of the National 
Oceanic and Atmospheric Administra- 
tion. The legislation will assist in the 
expansion of many segments of the 
U.S. commercial fishing industry, he 
said. 

Speaking at the opening session of a 
two-day national conference on fisher- 
ies development in Springfield, Va., the 
Commerce Department official said 
the legislation will ensure adequate 
funding of efforts directed towards 
development of the industry, and 
better utilization of U.S. fishery 
resources, especially those not tradi- 
tionally harvested by U.S. fishermen. 

The new legislation would replace 
the Saltonstall-Kennedy Act—which 
earmarks part of the import duties on 
fish products for general assistance to 
the U.S. fishing industry—with a new 
law directed specifically toward devel- 





NOAA Releases $5 Million Saltonstall-Kennedy Funds 


The National Oceanic and Atmos- 
pheric Administration has released 
$5,743,000 in Saltonstall-Kennedy 
funds to support regional development 
of U.S. commercial fisheries, NOAA 
Administrator Richard A. Frank 
announced on 24 May. The funds 
supplemented $2,500,000 released 
prior to 24 May by the Commerce De- 
partment Agency. 

Frank said the action was taken in 
keeping with policy principles an- 
nounced on 23 May on behalf of Presi- 
dent Carter by Anne Wexler, Assistant 
to the President. 


“Most of the funds,” Wexler told a 
Fisheries Development Conference in 
Springfield, Va., “will go to support 
comprehensive regional development 
programs in cooperation with indus- 
try. A small amount will go to the 
National Marine Fisheries Service 
facilities to complement regional 
programs, and to fund programs that 
are broadly supportive of industry 
needs—such as export marketing.” 

A total of $3,643,000 was slated to 
go to the New England Fisheries 
Development Program; the Mid- 
Atlantic, Gulf and South Atlantic 


and West Coast Fisheries 
Development Foundations; and the 
Alaska Fisheries Development 
Corporation; and for development 
work in the Western Pacific Islands. 
An additional $1,035,000 was to be 
used by the National Marine 
Fisheries Service for a broad array of 
projects supporting the above 
regional programs, and $725,000 is 
devoted to fisheries research on sea- 
food safety. 

Also, $340,000 will be used to sup- 
port an international study of the Atlan- 
tic skipjack tuna resource. 
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opment of the industry and utilization 
of U.S. fishery resources. The adminis- 
tration would support appropriations 
under the new law which would 
increase funding over current levels. 
The law would expire at the end of 
Fiscal Year 1984. 

Noting that present Federal policy 
aims to foster the development of all 
sectors of the U.S. fishing industry— 
including fishermen in the 200-mile 
zone and the Great Lakes, U.S. flag 
distant-water fleets and U.S. proces- 
sors and distributors—Frank said 
achievement of these benefits will 
require an active and innovative 
partnérship among the industry, state, 
and local governments, and the Feder- 
al government. 

“Commitments of time and resourc- 
es will be required from all of the 
partners,” he said. “And...the major 
work of implementing a National 
development policy must be done ona 
regional basis.” 

In particular, Frank said, the 
National fisheries development effort 
will mean: 

1) Providing foreign market access 
through Government negotiations as 
well as through better information on 
market conditions and trade opportun- 
ities, to increase foreign markets and 
help reduce the U.S. trade deficit; 

2)Facilitating industry access to 
private venture capital for vessels, 
processing plants, and support facili- 
ties through changes in existing 
conditional fisheries regulations and 
possibly through extension of existing 
tax deferral benefits to shore-based 
facilities; 

3) Reviewing Government regula- 
tions applicable to the industry to 
ensure fair and equitable treatment and 
an adequate basis for all regulatory 
actions; 

4) Conducting research, and provid- 
ing information to consumer on the 
safety and nutritional value of seafoods 
in the American diet; 

5) Satisfying the major fishing 
industry need in some regions for 
publicly-financed infrastructure such 
as ports and harbors; 

6) Adopting existing technology and 
disseminating technological informa- 
tion to allow the industry to modernize 
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and improve its capital facilities; and, 

7) Coordinating Federal agency 
personnel so that industry can work 
more effectively with those responsible 
for implementing Government pro- 
grams. 

The program, he said, will enable the 
fishing industry and state and local 
governments to better utilize the many 
existing Federal programs for industry 
assistance and economic development. 

The new Federal policy, according 
to Frank, was the result of two 
extensive studies. One was commis- 
sioned by then-Deputy Undersecretary 
of Commerce Anne Wexler, now 
Special Assistant to the President, and 
concerned the potential for exporting 
species not now heavily harvested in 
major U.S. fisheries. The other was 
conducted by a Commerce Depart- 
ment task force which examined the 
problems of fisheries development, 
analyzed the appropriate Federal role, 
and reviewed and recommended ap- 
propriate policies and programs. Nine 
different Commerce Department agen- 
cies participated on the task force. 


NOAA Issues Draft EIS 

on Flower Garden Banks 
One of the first formal steps which 

could lead to the Flower Garden Banks 

100 miles off the Texas-Louisiana 

coast being designated a Federal 
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marine sanctuary has been taken by 
the National Oceanic and Atmos- 
pheric Administration (NOAA). 

The Commerce Department agen- 
cy’s Office of Coastal Zone Mange- 
ment has issued a draft environmental 
impact statement analyzing the pros 
and cons of sanctuary status for the 
175-square mile area which contains 
the only coral reefs in the northwestern 
Gulf of Mexico. Copies of the draft 
statement and proposed rules govern- 
ing activities in the sanctuary were 
made available to the public for 
comment. 

The draft environmental impact 
statement includes discussion of such 
aspects as petroleum development, 
refuse disposal, and protection of the 
coral in the Banks. The proposed rules, 
published in April in the Federal 
Register, prohibit destruction and 
collection of the coral, and restrict oil 
drilling activities. Copies of the state- 
ment and rules may be obtained from 
the Sanctuary Programs Office, 
NOAA Office of Coastal Zone Man- 
agement, 3300 Whitehaven St. N.W., 
Washington, DC 20235. 


Sablefish Tagging 
Program Continues 


Continuation of cooperative efforts, 
with the Japan Fisheries Agency, to 
study sablefish in the Gulf of Alaska 
has been announced by the National 
Marine Fisheries Service. The tagging 
experiment began in 1978. 

Scientists with the NMFS North- 
west and Alaska Fisheries Center, 
Seattle, Wash., and the Far Seas 
Fisheries Research Laboratory, Shimi- 
zu, Japan, will conduct tagging exper- 
iments from the Japanese vessel 
Ryusho Maru No. 15. Tagged sable- 
fish will be released throughout a wide 
study area so their distribution and 
migratory movements may be deter- 
mined. The results of the study depend 
on the cooperation of both foreign and 
domestic fishermen for the return of 
tags giving information on the sable- 
fish and their capture. 





U.S. Seafood Catch and Value Reaches All-time High in ’78 


Commercial fishermen in the United 
States shattered all records for the 
amount of seafood caught and its value 
in 1978, according to the National 
Oceanic and Atmospheric Administra- 
tion’s National Marine Fisheries 
Service. 

Preliminary data show that com- 


Production of breaded and battered, and unbreaded fish 
portions, by months, 1977 and 1978. 





Cooked 


~ Bread- 
Batter- ed Un- 
breaded 


Bread- 


ed ed raw Total 





Thousand pounds 


8,299 
8,762 
9,932 
8,221 
7,448 
4,807 
5,429 
7,993 
7,756 
9,456 
7,849 


2,720 
3,632 
5,979 
4,665 
4,483 
5,586 
2,973 
5,555 
5,507 
5,616 
5,604 


13,253 
12,645 
17,303 
15,420 
15,600 
15,786 
11,963 
12,995 
15,922 
15,787 
13,888 
13,090 


2,565 
2,407 
2,976 
2,587 
2,656 
2,771 
3,064 
2,617 
1,908 
2,778 
2,474 
2,126 


26,837 
27,446 
36,190 
30,893 
30,187 
28,950 
23,429 
29,160 
31,093 
33,637 
29,815 
27,806 
92,759 


58,103 173,652 30,929 355,443 


Thousand dollars 


Value 74,698 51,304 178,598 37,160 341,760 
°1978 


Thousand pounds 


5,242 
6,775 
9,389 
6,825 
5,292 
6,775 
3,700 
9,079 
10,289 
8,305 
7,375 


11,579 
12,019 
18,328 
17,042 
16,383 
17,720 
11,904 
15,962 
15,604 
15,770 
14,915 
12,762 


2,821 
2,353 
3,389 
2,337 
3,217 
2,578 
2,485 
3,311 
2,745 
2,663 
2,520 


28,804 
29,464 
40,835 
34,340 
33,359 
33,357 
22,032 
35,117 
34,394 
35,166 
31,722 
28,021 


86,517 179,988 32,426 386,611 


Thousand dollars 


Value 73,835 94,479 206,715 37,008 412,037 





‘Revised 
2Preliminary 


mercial fishermen landed 6 billion 
pounds of seafood with a dockside 
value of $1.9 billion. The previous 
record for landings was I7 years ago, 


1962, when 5.4 billion pounds were 
landed. The previous record value of 
$1.5 billion was established in 1977. 

The leaders in quantity, in order of 
importance, were menhaden, crabs, 
shrimp, tuna, and salmon. Most 
valuable to fishermen and vessel 
owners, in order of importance, were 
shrimp, crabs, salmon, and tuna. 

Last year also was a banner year for 
processors of fish portions (see table) 
with more then 386 million pounds 
produced. The previous high was in 


1977 with more than 355 million 
pounds. Canned products for human 
consumption surpassed the 1974 high 
of more than 963 million pounds witha 
record approaching 1.1 billion pounds. 
The menhaden industry reached an 
all-time high by producing more than 
276,000 short tons of menhaden meal. 
The previous high was in 1962 when 
production exceeded 239,000 tons. 
Production of all fish meal was more 
than 362,000 tons, surpassing the 1962 
high of slightly more than 312,000 tons. 





U.S. AND CHINA REACH ACCORD ON 
OCEAN AND FISHERIES AGREEMENTS 


Secretary of Commerce Juanita M. 
Kreps signed on 8 May an historic 
agreement in Beijing, People’s Repub- 
lic of China, which will bring close 
collaboration between oceanographers 
and fishery scientists of the United 
States and China for the first time. 

Five specific areas of activity will 
begin under the agreement and an 
annex. 

A Marine Data Exchange will begin, 
including help to China to establish a 
Chinese National Marine Data Center. 
U.S. experts will visit China for 2-3 
weeks in the autumn of 1979 to initiate 
this work, and a Chinese delegation 
will return the visit in early 1980, 
following which further visits will be 
arranged. 

Cooperation will begin on Marine 
Sedimentation Processes, to develop 
plans for a joint U.S.-Chinese study in 
sediment dynamics and bottom-layer 
oceanography. Currently of great 
interest to marine geologists because of 
potential links to hydrocarbon ac- 
cumulation and marine resource 
development, this area will be explored 
in a visit of U.S. scientists to China 
later this year, and possible later visits 
by Chinese scientists to the United 
States. 

Aquaculture, or the study of grow- 
ing and harvesting fish and shellfish 
under controlled conditions, will be the 


subject of visits by U.S. scientists to 
China in early 1980, and a return visit 
by Chinese scientists later in the same 
year, looking particularly at NMFS 
laboratories at Milford, Conn., and 
Sandy Hook, N.J. The Chinese have 
very extensive knowledge in this field. 

Tuna Fishery Activities will be 
observed by a delegation of Chinese 
specialists on a visit to the United 
States in the spring of 1980. 

Marine Environmental Services 
including wave prediction, storm surge 
prediction, tsunami (‘tidal wave’’) 
warning, and sea-surface temperature 
prediction—will be observed by Chi- 
nese specialists in the United States in 
1980. Because of the diverse nature of 
these services, the group may split into 
subgroups, each spending 2-3 months 
in the United States. 

The agreement also provides for ac- 
tivities that have been agreed upon in 
principle, but that require further ar- 
rangements. These include Chinese 
study of moored data buoy systems 
and ocean instrumentation systems, 
marine environmental monitoring and 
prediction exchanges, a mutual pro- 
gram of numerical computer modeling 
of marine systems, air-sea interaction 
and physical oceanography visits, and 
long-term cooperative studies on the 
biology of fish, emphasizing tech- 
niques valuable to aquaculture. 
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Foreign Fishery Developments 


Australia Reports Growth in 
Fish Consumption and Prices 


Australians are estimated to have 
spent almost $200 million on seafood 
in 1975-76, according to a report in 
Australian Fisheries. A survey there 
has shown that some $123 million was 
spent on seafood for consumption at 
home, while estimates for the value of 
fish eaten outside the home were 
pegged at “probably $60-70 million.” 
Later studies have also shown both 
per capita fish and seafood consump- 
tion and fish prices to be growing. 

The $123 million spent on seafood 
for home use included $43 million for 
fresh fish and $80 million for processed 
fish (frozen fillets, canned fish, etc.). 
These estimates were calculated from 
an Australia-wide survey of household 
expenditure by the Bureau of Statis- 
tics, and based on diary records kept by 
a sample of over 5,800 households 
during the survey week. The results of 
this survey complemented the findings 
of a survey in 1976-77 into fish and 
seafood consumed in Australia and 
published by the Fisheries Division. 


Spending by Area 


The survey showed that the average 
household spent an estimated $172 
weekly in 1975-76, and $33 of this went 
for food. Spending on fish and 
seafoods eaten at home was $0.57 per 
week and represented 1.7 percent of 
household food expenses. Almost two- 
thirds of this ($0.37) was spent on 
processed fish and seafoods. 

Households in capital cities spent an 
average of $0.64 on fish compared with 
$0.44 spent by other urban households 
and $0.41 by those in rural areas. 
Capital city households spent about 64 
percent more on fresh fish and 40 
percent more on processed fish com- 
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pared with other urban and rural 
households. 
Spending by Income 

Higher income households spent 
considerably more on fish and seafood 
than those with lower incomes. House- 
holds with an average income of less 
than $80 weekly spent an average of 
$0.32 on fish and seafood which was 
slightly less than half the amount spent 
by those earning $260 or more. These 
differences were especially noticeable 
for fresh fish where spending by the 
lowest income group was about one- 
quarter of that of the highest grouping. 

Much of this difference report- 
edly resulted from greater household 
size in the higher income group— 
there were about twice as many 
persons living in high income house- 
holds compared with the lowest 
income group. To adjust for this, 
expenditures per person in each 
group were calculated. This revealed 
that, although differences between 
income groups were sharply reduced, 
expenses per person were still greater 
in the higher income grouping. 
Households with an average income 
of less than $200 weekly spent an 
average of $0.17 per person on fish 
compared with $0.19 for higher 
income groups. 


Seafood Spending Trends 


Between an earlier (1974-75) survey 
and 1975-76, average spending on fish 
and seafoods rose by about 5 percent 
from $0.61 to $0.64 in the major capital 
cities. This was much less than the 17 
percent rise in total household expend- 
itures and was also lower than the 9 
percent increase in food expenses. 

The rise in average fish and seafood 


expenditure was fairly uniform among 
the capital cities, except Canberra and 
Hobart (where expenditures fell) and 
Adelaide (no change). 

Between the two surveys Australia’s 
apparent fish consumption is estimated 
to have risen by 8 percent. Retail prices 
also rose although the increase at the 
wholesale level was relatively small. 
This would suggest that much of the 
increased consumption was in the take- 
away and catering markets. 


Recent Increases 


There have been further increases in 
expenditures on fish and seafood since 
1975-76, the last year of the survey. 
Apparent consumption per person 
rose another 6 percent in 1976-77 and 
trends in imports and market data 
suggest that there was a further 
increase in 1977-78. The increases in 
fish consumption were greater than the 
rise in food consumption generally in 
1976-77. 

Over the past 2 years the rate of 
growth in Australian fish prices has 
been greater than that of other foods 
and consumer prices generally. In the 2 
years to September 1978, fish prices 
rose by some 37 percent, as against 23 
percent for all household items. These 
increases in both consumption and 
prices suggest that fish and seafood is 
now a more important component of 
Australian household expenditures 
than it was at the time of the survey. 

Further information, including 
tables giving full details of amounts 
spent on seafood in Australia, are 
available from the Editor, Australian 
Fisheries, Department of Primary 
Industry, Canberra, ACT 2600, Aus- 
tralia. 





Canadian Weir Fishermen 
Try Catch Insurance Plan 


The Canadian Federal Government 
and Bay of Fundy fishermen have 
worked out the first catch insurance 
program in Canada, Fisheries and 
Oceans Minister Romeo LeBlanc 
announced in late April. For the un- 
predictable herring weir fishery, a one- 
shot federal grant of a quarter-million 
dollars and a 3 percent annual levy on 
landings will create an insurance fund. 
Catch insurance will guarantee each 
weir a yearly revenue of $5,000-$ 10,000 
minimum. 

“Unpredictable herring migrations 
meant this fishery was traditionally like 
a lottery, with unstable incomes 
causing hardship,” LeBlanc said. 
“Landings vary enormously from year 
to year, cove to cove, and weir to weir. 
A few hundred yards can separate 
bonanza from disaster.” Built near 
shore, the weirs are large, circular, 
wood-and-twine structures. Herring, 
swimming near the beach, follow a 
leader fence into the weir’s mouth. 

“Now fishermen can pool the risk 
with mutual insurance. An unlucky 
weir can survive a bad year, and fisher- 
men can keep out of debt,” said 
LeBlanc. “The Fundy Weir Fisher- 
men’s Association instigated this plan. 





New Skipjack Ground 
in Central Pacific 


A new skipjack tuna fishing ground 
had reportedly been discovered in the 
vicinity of Agrihan Island (lat. 19°N, 
long. 146°E) in the central Pacific 
where the fish size is reported to aver- 
age 5-8 kg. Approximately 10 vessels 
of 59 and 69 gross tons were fishing in 
this area in March with average 
catches of about 20 t per vessel in 2 
days of fishing, according to the 
Japanese Fishery Information Ser- 
vice Center. Prices at Omaezaki, 
Japan, for the skipjack caught on the 
new fishing ground were reported to 
be around ¥500-600/kg (US$2,202- 
2,642/short ton at ¥206=US$1). 
(Source: FFIR 79-4.) 


Our officials worked it out through 
extensive townhall consultations with 
fishermen. Weirmen will run the plan, 
which will pay for itself.” 

In the initial operation of the plan, 
each weir is insured for $5,000, the 
amount it generally takes to start up in 
the spring for the year’s fishing. If the 
previous season’s revenue was less than 
$10,000, catch insurance pays one-half 
the shortfall. For example, if a weir 
earns $4,000, catch insurance pays 
$3,000, one-half the $6,000 shortfall. A 
weir making $8,000 will get $1,000 
extra; a weir making $10,000 or more 
gets nothing, only contributes to the 
fund like all weirs, at 3 percent of 
landed value. 

In most years, it is likely that more 
than half the weirs will make less than 
$10,000. The top earners do the most 
paying. The fishermen accept this be- 
cause one year’s top earner may be next 
year’s hard-luck weir. There is little 
danger of consistent low earners trying 
to live off the fund, since the minimum 
insurance level only meets normal 
start-up costs for operation. The fish- 
ermen can adjust the plan if necessary. 

Extensive consultations with fisher- 
men over more than 2 years developed 
the plan. In a final ballot by mail last 
year, weir fishermen endorsed the plan 
strongly (90 percent response rate, 88 
percent in favor). The federal govern- 
ment will remain involved for 3 years; 
in 1981 the fishermen will take over the 
program completely. 

There are about 250 weirs in the Bay 
of Fundy, employing 700-900 workers. 
Most weirs are in New Brunswick, be- 
tween Saint John and the Maine 
border, the rest are in the Digby-St. 
Mary’s Bay area of Nova Scotia. In 
1977, the weir fishery landed about 
27,000 t of herring worth $2.6 million. 
The average income per weir was 
$11,000; incomes for individual weirs 
however varied between $70 and 
$95,000. 

Weirs are the mainstay of the 
Canadian sardine industry, which had 
a product value of $9 million in 1976. 
Weirs create about 950 jobs in sardine 
processing, and contribute to about 
500 jobs in processing large herring. 

“Federal initiatives in the last 4 years 
quadrupled the value of the purse-seine 


fishery for large herring in the Bay of 
Fundy, from $2.8 to $11.8 million. 
Now this fishery provides good steady 
incomes,” LeBlanc said. “Catch insur- 
ance and the increase in value of this 
fishery will extend a new stability to the 
weir fishermen as well.” 


Japan Seiners Survey 
South Pacific Tunas 


The Japanese tuna purse seiner 
Nippon Maru (999 gross tons), which 
is engaged in tuna surveys in the South 
Pacific under charter to the semigov- 
ernmental Marine Resources Research 
Center, caught 142 metric tons (t) of 
mostly skipjack tuna during the second 
half of January in waters north of New 
Guinea in the vicinity of lat. 1°-4°N 
and long. 140°-143°E. The catches 
were made on eight sets around schools 
associated with drifting wood. Poor 
fishing was reported in February as the 
vessel failed to encounter floating 
objects in water north of the Solomon 
Islands in the vicinity of lat. 1°-4°N 
and long. 146°-158°E. The Nippon 
Maru’s catches since the beginning of 
the survey in April 1978 to mid- 
February 1979 totaled 614 t of tuna, 
representing 78.7 percent of the catch 
target. The catches consisted of 331 t of 
skipjack, 271 t of yellowfin, 7 t of 
bigeye, and 5 t of other tuna. 

Later, the Nippon Maru caught 24t 
of skipjack and 0.1 t of small yellowfin 
tuna during the first half of April in 
waters near lat. 5°N-2°S and long. 
92°-98°E. The catches were made 
around schools associated with drifting 
logs. 

Another Center-chartered tuna 
purse seiner, Gempuku Maru No. 82 
(499 gross tons), caught 144 t of mainly 
skipjack tuna during the second half of 
January in waters north of New 
Guinea in the vicinity of lat. 1°S-3°N 
and long. 140°-143°E. The catches 
were made on one set near drifting 
wood, one set near a bird flock, and 
one set near artificial drifting logs. 

In the first half of February, the 
Gempuku Maru No. 82 reportedly 
caught 50 t of yellowfin tuna in waters 
near lat. 1°N and long. 134°E. The 
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catches were made on seven sets 
around schools associated with whales. 
The vessel’s total catch since April 1978 
was reported as 1,257 t of tuna, 
surpassing the catch target by 70 
percent (Sources: FFIR 79-3-6.) 


First Snow Crab Load 
Sells Fast in Japan 


This year’s first shipment of import- 
ed shrink-packed snow crabs from 
Kodiak, Alaska, arrived in Japan in 
late March, and its entire amount of 
200 tons was virtually sold out within 3 
days after it was placed on the whole- 
sale market by the importer. Prices 
quoted to wholesalers were ¥1,450/kg 
(US$3.08/pound at ¥214=US$1) for 
size *‘4L’’, ¥1,340/kg ($2.85/pound) 
for size ‘‘3L’’, ¥1,180/kg ($2.51/ 
pound) for size ‘‘2L’’, and ¥ 1,070/kg 
($2.27/pound) for size ‘*L’’. 

Shrink-packed snow crabs process- 
ed aboard the Japanese factoryship 
Keiko Maru in Bristol Bay were also 
placed on the market in Japan in early 
April. Asking prices by the producer 
were ¥1,333/kg ($2.83/ pound) for size 
“3L”, ¥1,183/kg ($2.51/pound) for 
size “2L”, ¥1,083/kg ($2.30/pound) 
for size “L”, ¥933/kg ($1.98/pound) 
for size “M”, ¥783/kg ($1.66/ pound) 
for size “S”, and ¥683/kg ($1.45/ 
pound) for size “2S”. (Source: FFIR 
79-5.) 


B.C. Roe Herring Prices 
Escalate to C$5,000/ST 


Prices of roe herring in Canada 
escalated to C$5,000/short ton (ST) in 
late March, far outstripping the 
season-open prices of C$1,200/ST for 
the gillnet-caught fish and C$1,300/ST 
for the seine-caught fish established 
between the local packers and the 
fishermen. 

According to an unconfirmed re- 
port, landings on 28 and 29 March 
were sold at C$5,200/ST in a cash 
transaction, the highest price thus far in 
the season. Informed sources were 
attributing the extraordinary high 
prices of Canadian roe herring partly 
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to the poor catches and partly to the 
lack of “guideline” prices this year as a 
result of the exclusive sales agreement 
between the Japanese Taiyo Fishery 
Company and the British Columbia 
Packers of Canada. The roe herring 
fishery in British Columbia has report- 
edly wound up with total estimated 
catches of between 41,500 and 42,000 
ST. (Source: FFIR 79-5.) 


Japan Offers Tariff Cuts 
on Five Fishery Items 


Multilateral trade negotiations 
sponsored by GATT (General Agree- 
ment on Tariff and Trade) concluded 
the round in Geneva on 11 April and 
agreements on tariff cuts which are to 
be implemented over a period of 8 
years beginning | January 1980 were 
released. Twenty-two industrialized 
nations have initiated the agreements. 

Japan has agreed to reduce tariffs by 
up to 5 percent on five major fishery 
import items (Table 1) consisting of 


Table 1.—Japan’s proposed tariff cuts on individual 
fishery items. 





Current 
tariff 


Proposed Proposed 


Commodity new tariff cut 





Salmon roe (dried 7.5% 5% 2.5% 


or salted) 


Herring roe (dried 12 3 
or salted) 


Shrimp 3 2 
Crab 6 4 


Squid 5 5 





salted or dried salmon roe, salted or 
dried herring roe, shrimp, crab, and 
squid. Japan reportedly planned to 
offer tariff cuts on approximately 20 
additional fishery items by 30 June but 
the extent of these cuts again was 
expected to fall between 2 and 5 
percent, according to an informed 
source in Tokyo. A government 
spokesman in Tokyo announced that 
the tariff cuts Japan has agreed to were 
too small to result in a substantial 
increase in the imports of fishery 
products by Japan. 

Japanese imports in 1978 of the five 


fishery items which are now designated 
for tariff reduction were: 7,800 metric 
tons (t) for salmon roe, 9,600 t for 
herring roe, 150,000 t for shrimp, 
32,000 t for crab, and 118,000 t for 
squid. (Source: FFIR 79-5). 


Japan Pays US $400,000 
Fishing Fees to Palau 


Representatives of the Government 
of Palau and the Japanese fishing 
industry on 16 April initialed an 
agreement to the conditions under 
which Japanese fishermen will be 
allowed to fish within 200 miles of 
Palau. According to the agreement, 
up to 470 Japanese vessels will be 
admitted within Palau’s 200-mile 
zone at a combined total fishing fee of 
US$400,000, to be paid in lump sum 
covering the period from | January to 
31 December. Palau will assess incre- 
mental fishing fees to additional vessels 
fishing in its waters. 

While setting no ceiling to either the 
number of vessels or the maximum 
catches allowable within the 200-mile 
zone, the agreement specifically bans 
purse seiners from the waters within 50 
miles on the east side of Palau and 
further limits to 10 the number of 
skipjack vessels allowed to fish simul- 
taneously in the same waters. (Source: 
FFIR 79-6.) 


Blackcod Prices 
Climb in Japan 


In an auction held 7 March at 
Ishinomaki, Japan, 3,325 cases (case = 
15-16 kg) of frozen blackcod which 
was caught in the Bering Sea by a 
Japanese longliner, was sold at prices 
surpassing the highs recorded last 
year by as much as ¥100-150/kg 
(US$0.22-0.33/pound at ¥206=US 
$1). The new prices set that day were 
¥855/kg (US$1.89/pound) for the 
fish, size 4-6 to the case, ¥805-810/ kg 
(US$1.77-1.79/ pound) for the size 7- 
8 to the case, and ¥725-728/kg (US 
$1.60-1.61/pound) for the size 9-10 to 
the case. 





The rising prices of domestic black- 
cod have continued to push up the 
prices of the imports from the United 
States and Canada. The recent prices 
of the imported frozen blackcod were 
¥680-700/kg (US$1.50-1.54/pound) 
for the fish without collar and ¥600- 
650/kg (US$1.32-1.43/ pound) for 
the fish with collar, up about ¥50/ kg 
(US$0.11/pound) during the recent 
10 days. 

In April, ex-vessel prices of blackcod 
caught by Japanese longlingers again 
set new historical highs in Japan. The 
prices of blackcod, reported from the 
landing ports in the Sanriku region, 
were ¥ 1 ,000/kg (US$2.11/pound at 
¥215=US$1) for the size 4-6 to the case 
(case =15-16 kg), ¥958/kg ($2.03/ 
pound) for the size 7-8 to the case, and 
¥918/kg ($1.94/pound) for the size 
9-10 to the case. 

At the Tokyo Central Wholesale 
Market, imported blackcod was vir- 
tually sold out by mid-April, but the 
sale of domestic catches remained 
stagnant owing to the high prices. 
(Source: FFIR 79-4,6.) 


Mediterranean Bluefins 
Are Airlifted to Japan 


Bluefin tuna from the Mediter- 
ranean Sea and yellowfin tuna from 
the Philippines joined the list of fresh 
tuna being airlifted to Japan during 
the previous winter season. Until last 
year, the list was dominated by bigeye 
and yellowfin tuna from Taiwan with 
occasional arrivals of bigeye tuna 
from Hawaii. 

Early this year, five shipments 
totaling 21 fish arrived at the Tokyo 
Central Wholesale Market from the 
Mediterranean Sea and Spain, con- 
sisting of small bluefin (50-60 kg in 
size) from the Mediterranean Sea and 
jumbo bluefin (around 200 kg in size) 
from Spain. Prices of these fish 
ranged from a low of ¥200/kg 
(US$0.42/pound at ¥214=US$1) toa 
high of ¥2,000/kg ($4.25/ pound). 
Yellowfin tuna from the Philippines, 
arriving about once every | to 2 
weeks, were being sold at prices 
higher than the fish from Taiwan. 
(Source: FFIR 79-5.) 


Japan’s 1978 Fishery Product Imports Drop 


Total Japanese imports of fishery 
products in 1978 declined in quantity 
from the preceding year for the first 
time since 1974, according to the 
customs clearance data released by 
the Finance Ministry (Table 1). The 
total quantity of imported fishery 
products in 1978 was 1,018,894 t, 
down 3 percent from 1977. In value, 
the 1978 imports were up approxi- 
mately 3 percent from 1977. 

The decline in quantity was partic- 
ularly severe for fish meal, tuna, bill- 
fish, herring, and smelt. Imports in 10 
categories set a new historical record 
in 1978; these were salmon, shrimp, 
hairtail, sea bream, spiny lobster, 


crab, squid, jellyfish and sea cucum- 
ber, salted salmon roe, and salted 
pollock roe. 

A particularly strong increase in 
imports occurred for salmon, crab, 
and salted pollock roe, whose do- 
mestic production has been cut back 
sharply by the restricted catch quotas 
in the North Pacific. The imports of 
salmon increased 2.6 times to 49,780 
t, and those of salted pollock roe 
increased 2.8 times to 2,711 t. Crab 
imports increased 74 percent to 
31,830 t, of which the purchase from 
the United States more than doubled 
to 25,900 t. Imports of shrimp rose 15 
percent to 143,962 t. (FFIR 79-3.) 


Table 1.—Japanese imports of fishery products, 1967-78. 





Imports 





Metric tons Million Yen 


Imports 


Year 


Metric tons Million Yen 





330,949 
370,143 
362,627 
374,568 
398,071 
460,649 


68,966 
72,134 
93,844 
114,628 
153,347 
190,338 


1973 
1974 
1975 
1976 
1977 
1978 


658,425 
604,141 
710,373 
813,430 
1,045,610 
1,018,894 


300,074 
323,239 
385,008 
563,884 
657,700 
675,600 








PRC Herring Roe 
Offered to Japan 


China reportedly offered for sale ap- 
proximately 450 metric tons (t) of 
semiprocessed herring roe to Japan in 
the spring trade negotiations in Canton. 
The volume, consisting of 100 t of high 
grades and 350 t of low grades, is esti- 
mated to represent approximately half 
of China’s annual production. 

According to a trading journal in 
Tokyo, the price being asked for grade 
No. IC, which is believed to be 
equivalent to the Canadian grade No. 
1, was ¥7,700/kg ($16.28/pound at 
¥215=US$1), FOB Canton. This 
would bring the price of this product 
upon arrival in Japan to ¥9,100/kg 
($19.24/pound). 

Offers which were reportedly made 
to trading firms were: 100 t toTaiyo, 30 
t to Tokyo Maruichi, 20 t (or report- 
edly 20-30 t) to Nichiryo, 6 t (or report- 
edly 10 t) to Sumisho, 15 t to Shinei, 20 


t to Nissho, 5 t to Gunze, 40 t (or re- 
portedly 40-50 t) to Kenbo, 20 t to 
Nichiryo Bussan, 12 t (or reportedly 20 
t_ to Nomura, 3 t (or reportedly 5 t) to 
Mitsukura, 5 t to Ryu Shoki, 25 t (or 
reportedly 10-20 t) to Nichiro, 25 t to 
Marubeni, 30 t to Meika, 7 t (or 
reportedly 0 t) to Sansho, I5 t (or 
reportedly 0 t) to Nikkyobo, 30 t to 
Tokaibo, 20 t to Towa, 50 t to 
Kyokuyo, and 5-7 t (or reportedly 0 t) 
to Zenshin. (Source: FFIR 79-6.) 


Japan Still Sets Frozen 
Shrimp Import Records 


Frozen shrimp imports to Japan 
during February 1979 were 12,516 
metric tons (t) valued at ¥18,519 
million (US$93 million at ¥200= 
US$1) on a customs clearance basis, 
according to the Finance Ministry. In 
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quantity, this was the highest February 
record ever, representing an increase of 
13 percent from the preceding month 
and 66 percent from the month a year 
ago. 

India was the top supplier with 3,744 
t, followed by Indonesia which sup- 
plied 2,305 t. Other large suppliers were 
Thailand (1,073 t), Norway (664 t), 
Mexico (554 t), and The People’s 
Republic of China (522 t). The cumu- 
lative 1979 imports to February were 
23,588 t, up 39 percent from the com- 
parable year-earlier period. 

Frozen shrimp imports into Japan 
during March were 14,088 metric tons 
(t) valued at ¥ 23,186 million (US$113 
million at ¥ 206 =US$1) on a customs 
clearance basis, according to the 
Finance Ministry. In quantity, this was 
the highest March record ever, repre- 
senting the third consecutive record- 
setting month this year. 

India again was the top supplier with 
3,550 t, followed by Indonesia which 
supplied 2,708 t. Other large suppliers 
were the People’s Republic of China 
(1,371 t), Thailand (1,017 t), Mexico 
(848 t), Sabah (467 t), Philippines (365 
t), Taiwan (329 t), Sarawak (308 t), 
Australia (247 t), and Hong Kong (238 
t). The cumulative 1979 imports to 
March were 37,676 t, up 34 percent 
from the comparable year-earlier 
period. (Source: FFIR 79-5,6.) 


Yellowfin Tuna Import 
Prices Rise in Italy 


Import prices of frozen round 
yellowfin tuna into Italy rose earlier 
this year, and the import prices in 
March on delivery to Italy were re- 
ported to be around $1,700/t. The 
rise in the import prices of yellowfin 
tuna in Italy is attributed to a steep 
decline in the supply of the fish since 
rising fuel costs began to force the 
Korean tuna vessels, the main sup- 
plier of yellowfin tuna for Italy, from 
the Atlantic to the Pacific Ocean. 

An industry source in Tokyo pre- 
dicted an increase in Japanese ex- 
ports of yellowfin tuna to Italy as the 
profit would be higher with exports 
to Italy, even after the high cost of 
shipment, than with exports to the 
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United States, where the import 
prices on delivery to the west coast 
remained around $1,200/t. Some 


shipments to Italy from Japan report- 
edly had already taken place. (Source: 
FFIR 79-5.) 





Japan, Russia Agree on 1979 Salmon Quota 


Japanese and Soviet fishery officials 
in Moscow on 21 April signed the 
protocol to an agreement stipulating 
conditions for the 1979 Japanese 
salmon fishery in waters bordering the 
Soviet 200-mile boundary in the north- 
west Pacific. The agreement has set the 
overall 1979 Japanese catch quota for 
salmon at the same amount of 42,500 
metric tons (t) as in 1978, while cur- 
tailing the high-seas portion of allow- 
able catches to 23,500 t from the 28,000 
t allowed in 1978. 

Under the new agreement, Japanese 
high-seas catches of chum salmon in 
1979 will be limited to 3.8 million fish 
as compared to 4.3 million in 1978, 
those of red salmon to I.1 million fish 
as compared to 1.6 million in 1978, and 


those of silver salmon to 1.2 million 
fish for which there was no catch 
restriction in 1978. 

The agreement has introduced a new 
season restriction to one of the fishing 
zones: the season was to end on 15 
June, instead of 31 July in 1978, in the 
areas bounded by long. 170°E and 
175°E , lat. 44°N, and the U.S. 200- 
mile boundary. Under the new agree- 
ment, Japanese payment in fishery 
cooperation fees, supposedly a con- 
tribution to the Soviet investments 
made for the conservation of salmon 
resources, will be increased to ¥3.24 
billion (US$15.12 million at ¥21S=US 
$1), up almost 85 percent from the 
¥1.76 billion (US$8.19 million) in 
1978. (Source: FFIR 79-6.) 





Calcium Chloride Used 


for Quick Freezing 

A new method using calcium chlor- 
ide solution as a medium to freeze 
skipjack loin aboard a vessel is 
reported to have been developed in 
Japan. Whereas the conventional air 
blast freezing method will take about 
4.5 hours to freeze skipjack loin to 
-40°C, the new method is said to cut 
this time to about | hour. 

The optimum specific gravity of 





Note: Unless otherwise credited, ma- 
terial in this section is from either 
the Foreign Fishery Information 
releases (FFIR) compiled by Sunee C. 
Sonu, Foreign Reporting Branch, 
Fishery Development Division, South- 
west Region, National Marine Fisher- 
ies Service, NOAA, Terminal Island, 
CA 90731, or the International Fishery 
Releases (IFR) or Language Services 
Daily (LSD) reports produced by the 
Office of International Fisheries Af- 
fairs, National Marine Fisheries Ser- 
vice. NOAA, Washington, DC 20235. 











the calcium chloride medium used in 
the new method is reported to be 
1.286. Calcium chloride costs about 
¥1,625 per 25 kg (US$7.89/55 
pounds) and its medium is used year- 
round. A patent application for the 
new method was filed on 30 October 
last year by its inventor, Kusuharu 
Hamaguchi of Mie Prefecture. (Source: 
FFIR 79-4.) 


Japanese Harvest Brings 
Young Eel Prices Down 


The harvest of shirasu (young eel 
for culture) in Japan amounted to 
61.61 t by the end of January. The 
exceptionally good harvest quickly 
drove the prices of shirasu from the 
season-early ¥200,000/ kg (US$455 
pound at ¥200=US$1) to as low as 
¥40,000/ kg ($91/ pound). Informed 
sources were predicting that the total 
harvest this year by the end of the sea- 
son in April could top 100 t. The de- 
mand for shirasu in Japan is reported to 
be about 90 t a year. (Source: FFIR 
79-3.) 
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New York Again Stocks 
Pacific Salmon in Lake Ontario 


New York State’s Department of 
Environmental Conservation (DEC) 
will immediately resume stocking Lake 
Ontario with Pacific salmon—cohos 
and chinooks—Commissioner Robert 
F. Flacke has announced, in speaking 
at the Department’s Salmon River 
Hatchery site, under construction near 
Altmar in Oswego County. These 
salmon, together with the Depart- 
ment’s existing stocking of brown and 
rainbow trout, will greatly increase the 
recreational opportunities available to 
fishermen on Lake Ontario, reports the 
DEC. 

“Our new stocking program will 
provide both fish that can be eaten— 
spring-run brown and rainbow trout 
and coho salmon—and fish whose 
greatest value is as trophies—fall-run 
coho and chinook salmon. This way,” 
the Commissioner continued, “we will 
maintain the excellent inshore spring 
fishery for browns, rainbows, and 
cohos and restore the popular fall 
salmon runs up the lake’s tributary 
streams.” 

Stocking of cohos and chinooks and 
possession of these two Pacific salmon, 
except for trophy purposes, was halted 
in 1976. A limited number of coho 
salmon was stocked for monitoring 
purposes. These restrictions were 
imposed because it was learned that 
fish had accumulated high levels of 
such toxic materials as mirex and 
PCB’s from Lake Ontario. 

“Last year, the ban on possession of 
cohos and chinooks was lifted and the 
State Department of Health issued an 
advisory that individuals should eat no 
more than one meal a week of these fish 
and that pregnant and nursing women, 
small children, and young people, 


should eat none at all,” Flacke recalled. 

“Now, although we still have a toxic 
substance problem in Lake Ontario, I 
have decided, after consultation with 
Health Department officials, to resume 
stocking of cohos and chinooks,” 
Flacke declared. 

“During the two years in which 
stocking was halted, public attention 
has been focused on the problems 
associated with mirex in the lake,” he 


Coho salmon. 


asserted. “I now believe that, taking 
into consideration the wide publicity 
the mirex pollution has received and 
the advisory issued by the Health 
Department, the general public has 
been made aware of the risks associ- 
ated with eating these fish. 

“While most recreational fishermen 
will regard fall-run Pacific salmon as 
trophy fish, some will choose to eat 
them. If people do eat them, however, 
they should follow our recommenda- 
tions for filleting, trimming, and 
cooking to reduce toxic levels as low as 


possible. Furthermore, the Health 
Department advises people who do eat 
fall-runs should limit themselves to two 
meals per month of these fish to further 
lessen their exposure to toxic levels,” 
the Commissioner pointed out. 

Rainbows and brown trout, taken in 
the spring, are smaller-sized fish, 
generally up to 27 inches, and, along 
with spring-run coho salmon, contain 
sufficiently low levels of toxicants that 
they can be eaten. Pacific salmon grow 
quickly, are most vulnerable to angling 
pressure when they are mature and 
return to tributaries to spawn, but 
show significantly higher toxic levels 
than spring-run coho salmon and 
brown rainbow trout. 

Commissioner Flacke said there had 
been wide support from fishermen and 
resort interests in the resumption of 
stocking—even with the understanding 
that the fish would not be safe for wide- 
scale human consumption. “Our 
fishermen want the opportunity to 
catch these large, spectacular fish, 
whether or not they can be eaten,” 
Flacke declared. 

A spawning run of chinook slamon 
is expected this fall in the Salmon River 
and other tributaries. These will be 
from fish stocked in 1976. By 1980, a 
normal large run of coho salmon may 
be expected and in subsequent years, 
both coho and chinook salmon will be 
taken. 

The Salmon River Hatchery, now 25 
percent completed, is expected to be 
the major source of fish stocks for Lake 
Ontario when it is completed in 1981. 
Its full-scale production will begin in 
1982. Until that time, Pacific salmon 
will be reared in other hatcheries the 
Department operates. The Depart- 
ment now stocks about 500,000- 
600,000 pounds of trout and salmon 
annually in the state. When the Salmon 
River Hatchery is in full production, 
the stocking goal will be close to 
1,000,000 pounds annually to meet 


statewide needs. | 
The 1979 stocking program for Lake 


Ontario will include 200,000 chinook 
spring fingerlings and more than 
175,000 coho smolts. The Department 
stocked 40,000 coho fall fingerlings in 
Lake Ontario last December for 
monitoring purposes. 
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Alaska Reports King, 
Coho Salmon Releases 


More than 1.4 million king and coho 
salmon smolts have been released this 
year for enhancement of Cook Inlet 
and Prince William Sound fisheries, 
according to Bob Roys, Director of the 
Division of Fisheries Rehabilitation, 
Enhancement and Development of the 
Alaska Department of Fish and Game. 

Two-thirds of these fish, Roys said, 
were king salmon. The total is a 
100,000-fish increase over last year’s 
king and coho smolt releases, he added. 
The scheduled fish releases, by area, 
include: Seward area: 210,000 cohos, 
217,000 kings; Whittier area: 105,000 
cohos; Homer area: 141,000 cohos, 
220,000 kings; Kasilof area: 181,000 
kings; and Anchorage area: 147,000 
kings. 

Another 195,000 kings were to be 
planted at other locations, Roys said. 
The smolts were released in early 
summer. 

Ten percent of the cohos are expect- 
ed to return as adults late in the 
summer of 1980, Roys said. Survival 
for kings is 3 percent lower because 
they stay at sea and are exposed to 
predation longer. Kings from this 
year’s releases will return over the next 
4 years. 


FLOODING MAY HURT 
OYSTERS IN TEXAS 


Galveston Bay’s troubled oystering 
industry may be in for continued 
setbacks due to the flooding in 
southeast Texas earlier this year. Texas 
Parks and Wildlife Department offi- 
cials said salinity levels dropped to zero 
in some sections of Trinity Bay and 
were significantly below normal in 
other areas of the bay system. 

The Texas Parks and Wildlife 
Commission closed the Galveston Bay 
system to oystering 15 December and 
kept it closed for the entire 1978-79 
oystering season because of a scarcity 
of marketable-sized oysters. This 
scarcity was a result of 3 consecutive 
years of poor oyster reproduction. 

Influxes of freshwater threaten to 
prevent a spring oyster spat set 
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(reproduction) when it was needed 
most. “We probably already (early 
May) have some oyster loss in upper 
Trinity Bay, and we could face a 
serious loss elsewhere in the system if 
we continue to have rain and heavy 
runoff,” said marine biologist Bob 
Hofstetter of Seabrook. An encourag- 
ing note, however, is that a good spat 
setting occurred last summer, and these 
immature oysters should be hardy 
enough to survive the freshwater 
conditions and provide a harvest next 
season, Hofstetter added. Galveston 
Bay is important to the State’s oyster 
industry, as it traditionally produces 
from 70 to 90 percent of the annual 
harvest. 

The Bay’s brown shrimp crop also is 
likely to suffer from the recent floods, 
according to the department shellfish 
program director C. E. Bryan. “Dry 
years with relatively high salinity levels 
tend to favor brown shrimp produc- 
tion while wet, cool weather during 
spring can cause the loss of some 
browns and a retarded growth rate of 
others,” Bryan said. He added that 
white shrimp generally tolerate low 
salinities better than browns, but they 
comprise a smaller percentage of the 
annual harvest. Galveston Bay may 
have been hit hardest, but San Antonio 
Bay and Sabine Lake also are exper- 
iencing a period of low salinities, Bryan 
said. 


Texas Checks Creels 
of Marine Fishermen 


The days of unmonitored and 
unregulated harvest of offshore finfish 
species by anglers in the Gulf of 
Mexico are numbered, says the Texas 
Parks and Wildlife Department 
(P&WD). Representative of the new 
era is the offshore creel survey which 
has been instituted by that Department 
to monitor the Gulf harvest by Texas 
sport fishermen. 

In conducting the survey, depart- 
ment coastal fisheries personnel have 
begun to man boat ramps frequented 
by Gulf sportsmen and to go on board 
party boats to interview anglers and 
check their catches. “We are looking at 
everything the fishermen bring in, but 
primarily we are interested in billfish, 


snapper, ling, and king mackerel, the 
big four Gulf sport species,” said 
P&WD creel program leader Larry 
McEachron. “By checking the success 
rate for offshore anglers and weighing 
and measuring their catch, we should 
be able to determine the offshore 
harvest and what any trends in the 
harvest may be,” he explained. 

“The new offshore creel survey pro- 
gram is part of an increasing trend for 
the department to become involved 
with offshore species,” McEachron 
added. The aim of any fisheries 
research, of course, is conservation of 
fisheries resources through creation of 
wise management programs. In that 
context, the trend in Gulf fisheries 
research can be expected to ultimately 
affect the conduct of both sport and 
commercial fishing in the Gulf as the 
need for regulation is determined. 

The offshore data being collected by 
the department is being made available 
to the Gulf of Mexico Marine Fisheries 
Council which is charged with manag- 
ing fisheries resources within the 200- 
mile fishing zone in the Gulf of Mexico. 
Consisting of both professional and 
nonprofessional fishery experts from 
each of the Gulf states, this council is 
now in the process of developing a 
number of conservation programs for 
various finfish species including bill- 
fish, snapper, grouper, and king 
mackerel. 


California Fish 


Landings Down 

Total California landings of fish and 
shellfish for 1978 have been estimated 
at 638.4 and 83.9 million pounds, 
respectively. This represents a decline 
in volume of 17.4 percent from the 
previous year. The 1978 catch was 
valued at $228.2 million. The take 
within the U.S. Fishery Conservation 
Zone (FCZ) was estimated at 230.2 
million pounds (31.9 percent). Of the 
remainder, 18.7 percent was taken 
within 3 miles of U.S. shores and 49.4 
percent was taken outside U.S. juris- 
diction. 

Most of the catch, 91.4 percent, was 
used as human food, while canned pet 
food, reduction, and bait accounted for 
3.6, 3.1, and 1.9 percent, respectively. 





Publications 


New NMES Scientific 
Reports Published 


The publications listed below may 
be obtained from either the 
Superintendent of Documents 
(address given at end of title paragraph 
on affected publications) or from 
D822, User Services Branch, En- 
vironmental Science Information Cen- 
ter, NOAA, Rockville, MD 20852. 
Writing to the agency prior to ordering 
is advisable to determine availability 
and price, where appropriate (prices 
may change and prepayment is 
required). 


NOAA Technical Report NMFS 
Circular 414. Klein-MacPhee, Grace. 
‘Synopsis of biological data for the 
winter flounder, Pseudopleuronectes 
americanus (Walbaum).’’ November 
1978. 43 p. 


ABSTRACT 


This monograph contains a synopsis of 
selected pertinent papers covering biolog- 
ical and technical data of the winter 
flounder, Pseudopleuronectes american- 
us, including life history, taxonomy, 
physiology, disease, ecology, population 
dynamics, commercial and sports fishery, 
behavior, environmental effects, and 
culture. One hundred and fifty-four pub- 
lished reports and 12 unpublished reports 
are covered. Twenty-one figures are 
included. Literature up to and including 
1976 is covered. 


NOAA Technical Report NMFS 
Circular 415. Chao, Labbish Ning. 
“A basis for classifying western 
Atlantic Sciaenidae (Teleostei: Perci- 
formes).” September 1978. 64 p. 


ABSTRACT 


Sciaenidae of the western Atlantic 
consist of 21 genera and at least 57 
species, and are placed in 11 suprageneric 
groups: Cynoscion, Larimus, Lonchurus, 
Menticirrhus, Micropogonias, Nebris, 
Pogonias, Sciaena, Sciaenops, Stellifer, 


and Umbrina groups. The phylogenetic 
relationships of all western Atlantic 
genera are assessed on the basis of swim 
bladder, otoliths (sagitta and lapillus), 
and external morphology. The Srellifer 
group differs from all other western 
Atlantic sciaenids in having a_two- 
chambered swim bladder and an enlarged 
lapillus. Phylogenetic and ontogenetic 
trends of the swim bladder range from a 
simple carrot-shape, to a more compli- 
cated structure with anterior projections 
and horns, to a very complicated lateral 
diverticula system. The sagitta is usually 
oval or elongate in shape. The thickness 
and the impression of the sulcus on the 
inner surface of the sagitta are diagnostic 
among genera. External morphology is 
adaptive, especially in relation to feeding 
habits and habitat, but a trend is evident 
in that closely related genera often have 
similar body shapes, mouth positions, 
and other external features. Species of the 
genus Stellifer are exceptions in having 
diverse mouth positions and feeding 
habits. 

The synopsis section of the paper 
includes a diagnosis, a primary synon- 
ymy, and lists of types of nominal species 
for each taxonomic category. Four 
genera and 22 nominal species of New 
World freshwater sciaenids are also 
included. Nomenclatural changes in 
regard to the genus Micropogon (to 
Micropogonias) and for the species 
Bairdiella chrysura (to B. chrysoura) is 
given. A tested key to species and genera 
of all western Atlantic sciaenids is 
included. The approximate range of 
distribution and some counts are listed 
under each species. This paper is designed 
to serve as a basis for further revision of 
western Atlantic sciaenids. 


NOAA Technical Report NMFS 
Circular 416. Goulet, Julien R., Jr., 
and Elizabeth D. Haynes (editors). 
“Ocean variability: Effects on U.S. 
marine fishery resources — 1975.” 
December 1978. 350 p. 


ABSTRACT 


Ocean variability, and its effects on 


U.S. marine fishery resources in 1975, is 
summarized. Also included is a collection 
of data products and contributed papers 
focusing on the impacts on fisheries 
resources of ocean variability. The 
emphasis is on large scale, both in time 
and space, environmental processes, the 
variations of index properties, and the 
consequent modulations of fisheries 
responses. 


NOAA Technical Report NMFS 
Circular 417. Cohen, Daniel M., and 
Jgrgen G. Nielsen. ‘‘Guide to the 
identification of genera of the fish 
order Ophidiiformes with a tentative 
classification of the order.” 
December 1978. 72 p. 


ABSTRACT 


Objectives of the paper are to provide 
dichotomous keys for the identification of 
ophidiiform genera. For each genus a 
brief account is presented including 
synonymy, a short diagnosis, a list of 
species, distribution, references, when 
possible comments on relationships, and 
for most an outline drawing. 

The genera are organized into an 
hierarchical classification which divides 
them into two suborders, Ophidioidei, 
which contains oviparous fishes with a 
high anterior nostril, and Bythitoidei 
which contains viviparous fishes with a 
low anterior nostril. 

Ophidioidei is divided into two 
families. Carapidae, with a_ vexillifer 
larval stage, has two subfamilies: 
Pyramodontinae with two genera and 
Carapinae with four. Ophidiidae has four 
subfamilies: Brotulinae, with a single 
genus: Brotulotaeniinae (new family) 
with a single genus; Ophidiinae, the cust 
eels, with eight genera in two tribes; and 
Neobythitinae, with 38 genera 
(Epetriodus and Spottobrotula are new 
genera based on new species from the 
Indian Ocean) in two tribes. 

Bythitoidei contains two families, one 
of which, Aphyonidae has five genera 
characterized by many neotenic features. 
Bythitidae is divided into the free-tailed 
Brosmophycinae with 13 genera in two 
tribes and Bythitinae with 15 genera. 


NOAA Technical Report NMFS 
Circular 418. Manooch, Charles S., 
III, Eugene L. Nakamura, and Ann 
Bowman Hall. ‘*Annotated bibliog- 
raphy of four Atlantic scombrids: 
Scomberomorus brasiliensis, S. 
cavalla, S. maculatus, and S. re- 
galis.’’ December 1978. 166 p. 


Marine Fisheries Review 





ABSTRACT 


Annotated references are presented on 
570 papers published from 1793 to 1977 
on Scomberomorus brasiliensis, serra 
Spanish mackerel; S$. cavalla, king 
mackerel; S$. maculatus, Spanish 
mackerel; and S. regalis, cero. A subject 
index is included for each species and 
covers a variety of topics ranging from 
taxonomy to commercial and 
recreational fishing. 


NOAA Technical Report NMFS 
Circular 419. Bovee, Eugene C., and 
Thomas K. Sawyer. “Marine flora 
and fauna of the northeastern United 
States. Protozoa: Sarcodina: Amoe- 
bae.” January 1979. 56 p. For sale by 
the Superintendent of Documents, 
U.S. Government Printing Office, 
Washington, DC 20402. 


ABSTRACT 


This manual contains a key to 15 
families of freshwater and marine 
amoebae, of which only one, the 
Echinamoebidae, does not contain a 
known marine species. Diagnostic 
features for 49 genera, of which 34 include 
marine species, also are given. 
Descriptions and illustrations for 76 
species of marine amoebae and an 
annotated systematic list are provided. 
the basic key is designed to assist the user 
in the identification of recognized species 
of marine amoebae that have been 
described from waters of the northeastern 
United States. However, certain well- 
known families and genera of freshwater 
forms are included to assist in their 
identification should they be discovered 
in seawater in future investigations. 
Information also is provided which 
includes comments on the general biology 
of the Amoebida, and techniques for 
microscopic observations and laboratory 


cultivation of many species. Most of the 
amoebae described in the key are free 
living, but a few are parasitic and known 
to be of considerable economic 
importance. One new free-living species, 
Vexillifera minutissima, was discovered 
in Chincoteague Bay, Va., and is 
described herein for the first time. 


NOAA Technical Report NMFS 
Circular 420. Morrow, James E. 
“Preliminary keys to otoliths of some 
adult fishes of the Gulf of Alaska, 
Bering Sea, and Beaufort Sea.” 
February 1979. 32 p. 


ABSTRACT 


Keys and outline drawings are 
provided for the identification of the 
otoliths of 142 species of marine fishes 
from the Gulf of Alaska, Bering Sea, and 
Beaufort Sea. 


NOAA Technical Report NMFS 
Circular 421. Lang, William  H. 
“Larval development of shallow 
water barnacles of the Carolinas 
(Cirripedia: Thoracica) with keys to 
naupliar stages.” February 1979. 39 
p. 

ABSTRACT 


The report includes an introduction to 
structure, descriptions, and _ illustrated 
keys to the barnacle larvae of 
Georgetown, S.C. Descriptions of 13 
species are based on both laboratory 
reared and field specimens. The complete 
naupliar development of Chelonibia 
patula, Chthamalus fragilis, Balanus 
venustus, Balanus subalbidus, 
Octolasmis forrestii, and an unknown 
species, “nauplius SC,” is described for 
the first time. 





The Acidification of Aquatic Ecosystems 


“Sulfur Oxides,” by the National 
Council’s Committee on Sulfur Ox- 
ides, has been published by the 
National Academy of Sciences, Wash- 
ington, D.C. 

Chapter 5, “Effects of sulfur oxides 
on aquatic ecosystems,” reviews and 
discusses the acidification of oligo- 
trophic lakes and streams. The altera- 
tions to these aquatic ecosystems that 
occur as a result of the deposition of 
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energy-related pollutants are briefly 
outlined and a selection of current 
literature is cited. Specific examples are 
listed and the effects of human society 
—health, aesthetic, and recreational 
—are outlined. The 250-page paper- 
bound volume is available at $9.00 
per copy from the Office of Publica- 
tions, National Academy of Sciences, 
2101 Constitution Ave., N.W., Wash- 
ington, DC 20418. 


NOAA Technical Report NMFS 
Circular 422. Springer, Stewart. “A 
revision of the catsharks, Family 
Scyliorhinidae.” April 1979. 152 p. 
For sale by the Superintendent of 
Documents, U.S. Government 
Printing Office, Washington, DC 
20402. 


ABSTRACT 


The family includes 86 species in 17 
genera. Species are characterized and 
most of them are illustrated. Summaries 
of biological studies pertinent to 
classification are included. Keys to genera 
and species are provided. Six new species 
and one new subspecies are described: 
Parmaturus manis of the western North 
Atlantic; P. stenseni of the Pacific 
continental slope off Panama; P. 
campechiensis from the Gulf of Mexico; 
Galeus schultzi from Phillipine seas; G. 
arae antillensis from the West Indies; and 
two species of Apristurus from the 
western Atlantic, A. canutus Springer 
and Heemstra and A. _ parvipinnis 
Springer and Heemstra. Two populations 
close to Galeus arae and one population 
close to G. melastomus are treated here as 
subspecies; they are G. a. antillensis (new 
subspecies) and G. a. cadenati of the 
Caribbean region and G. m. murinus of 
northeastern Atlantic island slopes. 
Treatment emphasizes descriptive 
accounts thought to be useful for species 
identification. 


NOAA Technical Report NMFS 
Circular 423. Watling, Les. “Marine 
flora and fauna of the northeastern 
United States. Crustacea: Cumacea.” 
April 1979. 23 p. For sale by the 
Superintendent of Documents, U.S. 
Government Printing Office, 
Washington, DC 20402. 


ABSTRACT 


This manual includes an introduction 
on the external and internal morphology, 
development, life history, ecology and 
distribution, an illustrated key, an 
annotated systematic list, a selected 
bibliography, and an index to the 34 
species of cumacean peracarid 
crustaceans occurring in waters shallower 
than 200 m from Nova Scotia to 
Chesapeake Bay. 


NOAA Technical Report NMFS 
Circular 425. Zullo, Victor A. “Marine 
flora and fauna of the northeastern 
United States. Arthropoda: 





Cirripedia.” April 1979. 29 p. For sale 
by the Superintendent of Documents, 
U.S. Government Printing Office, 
Washington, DC 20402. 


ABSTRACT 


This manual treats the estuarine and 
coastal marine barnacles of the 
northeastern Atlantic from the Gulf of St. 
Lawrence to Cape Hatteras, N.C. The 
introduction includes a review of the 
general biology, classification, and 
diagnostic features of the five orders of 
Cirripedia, and an annotated species list 
covers those cirripeds reported from the 
region. The bulk of the manual is devoted 
to aids in the identification of barnacles 
(Order Thoracia), and includes an 
illustrated systematic key to species 
augmented by a discussion and glossary 
of morphologic terms, and a guide to 
study methods. 


NOAA Technical Report NMFS 
SSRF-726. Pawlowski, Robert J. “The 
Gulf of Maine temperature struc- 
ture between Bar Harbor, Maine, and 
Yarmouth, Nova Scotia, June 1975- 
November 1976.” December 1978. 10 


p. 


ABSTRACT 


Monitoring of the temperature 
structure on a vertical section between 
Bar Harbor, Maine, and Yarmouth, 
Nova Scotia, has permitted observa- 
tion of the seasonal warming and cooling 
trends in the northern Gulf of Maine. 


Data have revealed a rise in both tem- 
perature and salinity from 1975 to 1976. 


NOAA Technical Report NMFS 
SSRF-727. Cook, Steven K., Barclay 
P. Collins, and Christine S. Carty. 
“Expendable bathythermograph 
observations from the NMEFS/ 
MARAD Ship of Opportunity 
Program for 1975.” January 1979. 93 


p. 
ABSTRACT 


This report is designed to show the 
results of the fifth year of operation of the 
NMFS/MARAD Ship of Opportunity 
Program (SOOP). The data are presented 
in the form of vertical distributions of 
temperature and horizontal distributions 
of sea surface temperature and salinity. 
Operational and data management 
procedures are discussed, and a 
descriptive analysis of the most dynamic 
transects showing the Yucatan, Loop, 
Florida, and Gulf Stream current systems 
is presented. The annual development 
and subsequent degradation of the cold 
cell off the Middle Atlantic Bight is also 
discussed. 


NOAA Technical Report NMFS 
SSRF-728. Saur, J. F. T., L. E. Eber, 
D. R. McLain, and C. E. Dorman. 
“Vertical sections of semimonthly 
mean temperature on the San 
Francisco-Honolulu§ route: from 


expendable bathythermograph 
observations, June 1966-December 
1974.” January 1979. 35 p. For sale by 
the Superintendent of Documents, 
U.S. Government Printing Office, 
Washington, DC 20402. 


ABSTRACT 


Frequently repeated sections of 
expendable bathythermograph observa- 
tions between San Francisco and 
Honolulu, taken by merchant vessels 
during the period June 1966 through 
December 1974, were analyzed to obtain 
mean seasonal cycles. Results are 
depicted in a set of semimonthly vertical 
sections of mean temperatures to 500 m 
and in a set of corresponding sections of 
30-day mean temperature changes to 200 
m. In addition, seasonal cycles at selected 
depths are included along with mean 
monthly vertical profiles for seven typical 
locations along the route. 

The analyses reveals geographic and 
temporal facets of the mean thermal 
structure, including: 1) depth of the 
surface mixed layers in winter, 2) growth 
and decay of the seasonal thermocline, 
3) decrease in depth of the permanent 
thermocline from Oahu to the California 
coast, 4) a region of temperature inver- 
sions or very weak vertical temperature 
gradients that develops between 50 and 
100 m during the spring in the Transi- 
tion Zone, and 5) the location and 
movement of warming and _ cooling 
regions during the year. 

Vertical mixing appears to be the 
dominant process along most of the route 
for transmitting the annual surface 
warming and cooling cycle downwards to 
depths of 100 to 150 m. However, 





The Management of Tuna and Tuna-like 


“International Management of 
Tuna, Porpoise, and Billfish,” sub- 
titled “Biological, Legal and Political 
Aspects,” has been published by the 
University of Washington Press. 
Authors are James Joseph, Director of 
Investigations of the Inter-American 
Tropical Tuna Commission, and 
Joseph W. Greenough, IATTC Senior 
Scientist. 

Management of the highly-migra- 
tory tuna demands an international 
management approach, rather than a 
nation-by-nation. approach, according 
to the authors, who, in response to a 
request from the eight IATTC nations, 
have analyzed the problems and 


possible solutions to the management 
of tuna and tuna-like fishes. The 
authors address four major problem 
areas: 1) Collection and analysis of 
data needed to determine and regulate 
catches; 2) distribution of the catch 
among potential harvesters; 3) the 
economics and control of fleet carrying 
capacity; and 4) the enforcement of 
regulations. 

The authors then consider six man- 
agement approaches: 1) Control to 200 
miles by individual coastal nations; 2) 
extension of the present IATTC man- 
agement system; 3) open-access man- 
agement with a partially allocated 
overall quota; 4) various types of 


Fishes 


regional coalitions of nations; 5) total 
resource allocation schemes; and 6) 
resource allocation by competitive 
bidding. 

The book also reviews the present 
status of world tuna resources and the 
fisheries for them, the tuna-porpoise 
problem in the eastern Pacific, and 
existing international arrangements for 
tuna management, and present possi- 
bilities for tuna conservation in which 
the authors stress their belief in the 
need for a coordinated global tuna 
management system. 

The 270-page volume is available 
from the University of Washington 
Press, Seattle, WA 98105, for $20.00. 


Marine Fisheries Review 





advective processes are active in the 
California Current. 

Tables of semimonthly mean temper- 
atures are given in an Appendix. 


NOAA Technical Report NMFS 
SSRF-732. Anderson, Emory D. 
“Assessment of the northwest 
Atlantic mackerel, Scomber 
scombrus, stock.” April 1979. 13 p. 
For sale by the Superintendent of 
Documents, U.S. Government 
Printing Office, Washington, DC 
20402. 


ABSTRACT 


The status of the Atlantic mackerel, 
Scomber scombrus, stock in the 
International Commission for the 
Northwest Atlantic Fisheries (ICNAF) 
convention area is analyzed in this paper. 
Total catch declined from a high of 
431,606 t in 1972 to an estimated 92,000 t 
in 1977. The U.S. spring bottom trawl 
survey has shown a continuous decrease 
in Atlantic mackerel abundance since 
1968. Fishing mortality (F) in 1977 was 
estimated at 0.39, nearly one-half of the 
1976 level and the lowest since 1972. The 
1974 year class appears to be the strongest 
since 1969, whereas the 1975 and 1976 
year classes appear to be very weak. 
Spawning stock biomass decreased from 
1.8 million t in 1970-72 to an estimated 
402,500 t at the beginning of 1978, which 
is slightly below the 1962-67 level when 
catches averaged only about 25,000 t. A 
zero catch in 1978 would increase the 1979 
spawning stock by 6 percent; a catch of 
23,500 t (F=0.07) would maintain the 
spawning stock at the 1978 level. 


NOAA Technical Report NMFS 


SSRF-733. Ellis, Robert J., and 
William J. McNeil. “Possible 
management procedures for 
increasing production of sockeye 
salmon smolts in the Naknek River 
system, Bristol Bay, Alaska.” April 
1979. 9 p. For sale by the 
Superintendent of Documents, U.S. 
Government Printing Office, 
Washington, DC 20402. 


ABSTRACT 


About 35 percent of the Naknek River 
system is greatly underutilized by juvenile 
sockeye salmon, Oncorhynchus nerka. In 
two basins the cause seems to be a lack of 
spawning grounds, and in a third basin 
the cause may be too few spawners or 
poor quality spawning grounds. The 
annual yield of adult sockeye salmon to 
the fishery could probably be increased by 
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about 200,000 to 300,000 fish by 
increasing the production of smolts. 
Artificial production of fry, along with 
improving or increasing the spawning 
environments, is recommended. The 
numbers of adult females, eggs, and fry 
required to fully seed the three 
underutilized basins are discussed. 
Attempts to increase the production of 
sockeye salmon in the Naknek River 
system must be accompanied by detailed 
biological studies to determine optimum 
seeding levels and establish cause-and- 
effect relations. 


Whales and the Whaling 
Industry off Alaska 


“Alaska Whales and Whaling” has 
been published by the Alaska Geo- 
graphic Society, Anchorage. Written 
mostly in a popular style, it still has 
several items of some interest to whale 
specialists. The book is superbly illus- 
trated with many early photographs 
of whaling activities as well as art by 
Richard Ellis and Donald Sineti and 
color photographs by scientists and 
whale enthusiasts, including the rare 
photographic record of bowhead 
whale reproductive activity by NMFS 
biologist Bruce Krogman. Color plates 
from Zoologica, 3 April 1935, are 
reprinted showing worldwide capture 
points of right, bowhead, and hump- 
back whales, as indicated by logbook 
records of whaling ships on voyages be- 
tween the late 1700’s and early 1900's. 

The introduction, “Alaska’s 
Whales,” is by well-known scientist 
Victor B. Scheffer. Another chapter, 
“Alaska’s Whales, A Closer Look,” 
outlines the distribution, behavior, and 
physical characteristics of 15 whale 
species: Narwhal, beluga, minke, blue, 
fin, right, bowhead, sperm, sei, gray, 
humpback, killer whale, giant 
bottlenose or Baird’s beaked whale, 
goose-beaked or Cuvier’s beaked 
whale, and the Bering Sea beaked 
whale. Popular accounts of early and 
modern Eskimo whaling and whale 
studies are presented by staff writer 
Lael Morgan. Charles and Virginia 
Jurasz give an account of their 
humpback whale studies in South- 
eastern Alaska and John Bockstoce, 
Curator of Ethnology, New Bedford, 
Mass., Whaling Museum contributed 


a “History of Commercial Whaling in 
Arctic Alaska.” 

The paperbound 144-page volume, 
one issue, 5(4), of the quarterly Alaska 
Geographic, costs $9.95 and is avail- 
able from the Alaska Geographic 
Society, Box 44EEE, Anchorage, AK 
99509. Previous numbers also dealing 
with aspects of marine fisheries 
include: “Fisheries of the North 
Pacific: History, Species, Gear and 
Processes,” 1(4) and “The Silver Years 
of the Alaska Canned Salmon 
Industry: An Album of Historical 
Photos,” 3(4), both $7.95; and “Bristol 
Bay Basin,” 5(3), $9.95. 


Oil Pollution and 
the Amoco Cadiz 


The wreck of the Amoco Cadiz off 
the coat of France in March 1978 
spawned many studies. Now, a special 
issue of Pergamon Press’ Marine 
Pollution Bulletin, 9(11), titled 
“Amoco Cadiz Oil Spill,” published 
early this year under guest editor Molly 
F. Spooner, presents nine papers, 
notes, or progress reports on some of 
those studies. A brief list of earlier 
related reports is included. 

Spooner begins with an overview of 
the spill, its effects on the marine 
environment and shore fauna, the 
cleanup and costs, and lessons learned. 
Formal paper topics include: Lines of 
study and early observations, Lucien 
Laubier; summary observations by 
U.S. scientists, Douglas A. Wolfe; 
sediment penetration of the oil, 
potential for future release, and 
toxicity, J. H. Vandermeulen et al.; 
petroleum hydrocarbon analyses, R. J. 
Law; early samples of oil in water and 
some analyses of zooplankton, P. R. 
Mackie et al.; and ecological impact on 
and near shores, C. Chasse. Shorter 
notes discuss conditions of intertidal 
sands in September 1978, sea bed 
pollution and disturbance of sublittor- 
al communuties in Northern Brittany, 
and oiled birds. 

Copies of the 30-page paperbound 
issue of the Marine Pollution Bulletin 
are available at $6.00 each from 
Pergamon Press, Fairview Park, 
Elmsford, NY 10523. 





In Brief.... 


Appointments, 


Meetings, and 


Fishery Production 


....Gary T. Sakagawa has been 
named Chief, Oceanic Fisheries 
Resources Division, at the NMFS 
Southwest Fisheries Center’s La Jolla 
Laboratory. The former leader of the 
SWFC Tuna Resources Program 
now has major responsibilities for the 
direction and conduct of the Center’s 
research program on tunas, billfishes, 
and tuna/ porpoise interactions in the 
purse seine fishery in the eastern 
tropical Pacific, and for advice on the 
development of U.S. tuna fishery 
policy.... 


....Albert Mark has been named 
NOAA’s Director of Public Affairs, 
the agency has announced. Active in 
public communications work for 23 
years, he is a former Director of 
Communications for the City of 
Boston. Most recently with the 
Agency for International Develop- 
ment in Washington, D.C., Mark was 
Coordinator of Communications for 
Hubert Humphrey’s 1968 presiden- 
tial campaign, and later became 
Assistant Administrator for Con- 
gressional Relations and Public In- 
formation for the U.S. Small Business 
Administration. In the mid-1960’s 
Mark was Director of Public Affairs, 
Research, and Information at the 
Democratic National Committee. ... 

...-A former Chief of Naval Re- 
search and more recently an Assistant 
Provost at The American University, 


Thomas B. Owen has been appointed 
Assistant Administrator for Oceanic 
and Atmospheric Services with the 
National Oceanic and Atmospheric 
Administration, reports NOAA Ad- 
ministrator Richard A. Frank. Owen, a 
career Naval officer who _ re- 
tired in May 1970 with the rank of Rear 


Admiral, will have overall responsibil- 
ity for the National Weather Service, 
the National Environmental Satellite 
Service, the Environmental Data and 
Information Service, and the National 
Ocean Survey... . 

. . . . Marine pollution and nearshore 
commercial and recreational fisheries 
needs are part of the issues to be ad- 
dressed by the Coastal Society’s Fifth 
Annual Meeting, entitled ‘‘Resource 
Allocation Issues in the Coastal Envi- 
ronment,’’ on 8-9 November at the 
Sheraton-Islander Hotel in Newport, 
R.I. Related regional meetings there 
with coast-marine themes include the 
International Geographical Union’s 
Committee on the Coastal Environ- 
ment, 8-9 November, and a concluding 
conference 9-10 November by the New 
England-St. Lawrence Valley Geo- 
graphical Society. For further details, 
contact Niels West, Department of 
Geography and Marine Affairs, Uni- 
versity of Rhode Island, Kingston, RI 
02881... 

.... Sitka Sound seine and commer- 
cial troll fisheries should be enhanced 
by the 2.2 million pink salmon fry 
released at Alaska’s experimental 
Starrigavan Incubation Facility 
earlier this year, according to the 
Alaska Department of Fish and 
Game. The tiny pinks swim almost 
immediately to saltwater upon re- 
lease and feed along the shore. Then, 
in late summer, they migrate to open- 
ocean feeding areas and will return to 
freshwater as adults in the fall of 
1980.... 

.... Louisiana had a record year for 
shrimp production in 1978, both in 
number of pounds produced and 
dollar value, the Department of 
Wildlife and Fisheries reports. An 


estimated 104 million pounds brought 
about $100 million to shrimpers at 
dockside in 1978, surpassing the 1977 
record figures and making 1978 the 
second consecutive record year.... 


.... Ciguatera poisioning reports 
seem to be increasing in Florida, 
reports the University of Miami’s 
Rosenstiel School of Marine and 
Atmospheric Science. Scientists are 
now trying to learn how many such 
cases can be traced to eating Florida 
reef fish, whether the number is 
significant, and whether or not 
environmental changes on coral reefs 
may be a contributing factor. If their 
pilot study indicates a growing prob- 
lem, researchers Mark Poli and 
Donald de Sylva hope to start 
research into ways of dealing with 
ciguatera.... 

.... University of Rhode Island 
whale researchers have been circling 
the globe recently to find out if hump- 
back whales sing the same songs, the 
university reports. During March 
and April, they attempted to collect 
songs from humpbacks wintering off 
the Marianas, Hawaii, in the Pacific 
off Mexico, the West Indies, and 
Cape Verde Islands. Project director 
Howard E. Winn reported that a 
stock of humpbacks off Mexico and 
one around Hawaii sing the same 
songs each year even though they are 
separated by 3,000 miles. Songs 
collected from West Indies hump- 
backs are clearly different, he notes, 
and the latest research will help 
determine if Atlantic and Pacific 
humpbacks communicate in different 
dialects.... 


.... Virginia’s hard crab and peeler 
crab catches in 1979 are expected to 
be equal to 1977-78 catch levels, 
according to Willard Van Engel of 
the Virginia Institute of Marine 
Science. While marketable size hard 
crabs were seasonably scarce in April, 
crab catches were expected to steadily 
increase through May, with maxi- 
mum numbers being available 
throughout the summer. The 1979-80 
crop is expected to be larger than any 
seen since 1973, although just average 
when compared with long-term catch 
rates... 


Marine Fisheries Review 





Marine Fisheries Review publishes re- 
view articles, original research reports, sig- 
nificant progress reports, technical notes, 
and news articles on fisheries science, en- 
gineering, and economics, commercial and 
recreational fisheries, marine mammal 
studies, aquaculture, and U.S. and foreign 
fisheries developments. Emphasis, how- 
ever, is on in-depth review articles and prac- 
tical or applied aspects of marine fisheries 
rather than pure research. 

Preferred paper length ranges from 4 to 
12 printed pages (about 10-40 manuscript 
pages), although shorter and longer papers 
are sometimes accepted. Papers are 
normally printed within 4-6 months of ac- 
ceptance. Publication is hastened when 
manuscripts conform to the following rec- 
ommended guidelines. 


The Manuscript 


Submission of a manuscript to Marine 
Fisheries Review implies that the manu- 
script is the author’s own work, has not been 
submitted for publication elsewhere, and is 
ready for publication as submitted. Com- 
merce Department personnel should submit 
papers under completed NOAA Form 25- 
700. 

Manuscripts must be typed (double- 
spaced) on high-quality white bond paper 
and submitted with two duplicate (but not 
carbon) copies. The complete manuscript 
normally includes a title page, a short 
abstract (if needed), text, literature cita- 
tions, tables, figure legends, footnotes, and 
the figures. The title page should carry the 
title and the name, department, institution 
or other affiliation, and complete address 
(plus current address if different) of the au- 
thor(s). Manuscript pages should be num- 
bered and have 1%-inch margins on all 
sides. Running heads are not used. An 
*‘Acknowledgments’” section, if needed, 


may be placed at the end of the text. Use of 


appendices is discouraged. 
Abstract and Headings 


Keep titles, heading, subheadings, and 
the abstract short and clear. Abstracts 
should be short (one-half page or less) and 


Editorial Guidelines for 
Marine Fisheries Review 


double-spaced. Paper titles should be no 
longer than 60 characters; a four- to five- 
word (40 to 45 characters) title is ideal. Use 
heads sparingly, if at ail. Heads should con- 
tain only 2-5 words; do not stack heads of 
different sizes. 
Style 

In style, Marine Fisheries Review fol- 
lows the **U.S. Government Printing Office 
Style Manual.”* Fish names follow the 
American Fisheries Society's Special Pub- 
lication No. 6, “*A List of Common and 
Scientific Names of Fishes from the United 
States and Canada,” third edition, 1970. 
The **Merriam- Webster Third New Interna- 
tional Dictionary” is used as the authority 
for correct spelling and word division. Only 


journal titles and scientific names (genera 


and species) should be italicized (under- 
scored). Dates should be written as 3 
November 1976. In text, literature is cited 
as Lynn and Reid (1968) or as (Lynn and 
Reid, 1968). Common abbreviations and 
symbols such as mm, m, g, ml, mg, and °C 
(without periods) may be used with numer- 
als. Measurements are preferred in metric 
units; other equivalent units (1.e., fathoms, 
°F) may also be listed in parentheses. 


Tables and Footnotes 


Tables and footnotes should be typed 
separately and double-spaced. Tables 
should be numbered and referenced in text. 
Table headings and format should be consis- 
tent; do not use vertical rules. 


Literature Citations 

Title the list of references “*Literature Ci- 
tations’’ and include only published works 
or those actually in press. Citations must 
contain the complete title of the work, inclu- 
sive pagination, full journal title, the year 
and month and volume and issue numbers of 
the publication. Unpublished reports or 
manuscripts and personal communications 
must be footnoted. Include the title, author, 
pagination of the manuscript or report, and 
the address where it is on file. For personal 
communications, list the name, affiliation, 
and address of the communicator. 


Citations should be double-spaced and 
listed alphabetically by the senior author's 
surname and initials. Co-authors should be 
listed by initials and surname. Where two or 
more citations have the same author(s), list 
them chronologically; where both author 
and year match on two or more, use lower- 
case alphabet to distinguish them (1969a, 
1969b, 1969c, etc.). 

Authors must double-check all literature 
cited; they alone are responsible for its accu- 
racy. 


Figures 


All figures should be clearly identified 
with the author's name and figure number, if 
used. Figure legends should be brief and a 
copy may be taped to the back of the figure. 
Figures may or may not be numbered. Do 
not write on the back of photographs. 
Photographs should be black and white, 8- 
x 10- inches, sharply focused glossies of 
strong contrast. Potential cover photos are 
welcome but their return cannot be guaran- 
teed. Magnification listed tor photomicro- 
graphs must match the figure submitted (a 
scale bar may be preferred). 

Line art should be drawn with black India 
ink on white paper. Design, symbols, and 
lettering should be neat, legible. and sim- 
ple. Avoid freehand lettering and heavy let- 
tering and shading that could fill in when the 
figure is reduced. Consider column and 
page sizes when designing figures. 


Finally 


First-rate, professional papers are neat, 
accurate, and complete. Authors should 
proofread the manuscript for typographical 
errors and double-check its contents and ap- 
pearance before submission. Mail the man- 
uscript flat, first-class mail, to: Editor, 
Marine Fisheries Review, Scientific Publi- 
cations Office, National Marine Fisheries 
Service. NOAA, 1107 N.E. 45th Street. 
Room 450, Seattle. WA 98105. 

The senior author will receive 50 reprints 
(no cover) of his paper free of charge and 
100 free copies are supplied to his organiza- 
tion. Cost estimates for additional reprints 
can be supplied upon request. 


vx U.S. Government Printing Office: 1979—696-359 
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